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Ausrii ACT

A sysleiiiatic licatinciil ol the entire giMiiis Pipioi luieiiun}, \^hi^h funiplenu-nl-s thai of (aaldcUa and Arriaga ioi' llie

South American speci<'s. is pres(^nled herein, A s\riopsis o( 36 species and 2 \arieties, a ke\ to identif\ tliese species,

as well as syn(»n\nn and geographical distrihiilion. are given, ilhistraticuis and

are presented for the North American species for die flrsl lime. We pr(»j»ose a |)h\log<'netic h\[>odiesis for th<' genns

l>ased on morphological and anatomical cliaraclers. Moiuiplnlx ol /^phx lnwUmn was sujtporled h) tlie comhinalion of

three s\ napomor-phies: a groctved pah'a, involulc lemma margins that fit into a longitudinal palea gnMi\<% and the paica

prolrnding (rom the Jenuna. 7\vo secli(ms wen' pre\iousK ircogni/ed in }*ipti}clun'tinn\: Podopo^oii and Piplochdrfinm.

The cladl>tic anal\sis sliowed thai onl\ South \meiican species ol PiplfK-luwtiint) seel. Plphx luicnnni. together with I]

brcricdlyx. form a mono|)h>lelic grouf) (Obovoid gi(inp), uhlh' PipliHliavl'nun s(U't. Poditpogon is poUphyletie. Thcrefui-e,

the taxonomic n-cognition of sectional taxa cami(>l lie siipp()rted. I*h\ logenetic relationships ol twd \aiietics of /V/^/o-

cliiidfiun stij}()!(l('s (var. slipoidrs and \ar. cchmnlalam ) were no! clearlv resoK ed. I' nrthermore, based on c 1 ad i slier

analyses. (a\onomic (tbservations. and the sliaK (if l\ pi- material, f^iphn hdcliuiu hnar'ii subsp. pilosa is raise<l to sp<'(tflc

r'ank (= /' pilosiitu).

Key Hards: ]ih) logenetic relalionslii[)s. Plptocluichuin. I*naceae, Stipeae.

Rksi mi:\

Se presenla irrr Iralamiento sistematico tie lodo el gerr(Mti PIphK lnu'liuin. (|ue complerrr<'nla el propuesto por (^ialdella

y Arriaga |)ara las especies siidamcricanas. V.w cslc trabaju. se jucM-nla una sinn|)sis de las 36 especies \ 2 Narirdades,

una cla\c para identifrcar las especies, sn sinnfiimia. disti ibirciorr ge(>gr;ihca \ observaciones. Se inclnyen por primera

vez ihrstraciones y folograffas de los caraclercs diagrn^slicds jiara las especies norieamericanas. Se propone urra hipotesis

'This n'search was supjiottcd by COMCKT.PKI: (IOOn/'>7. We thank (). Morrone, K (). /uloaga, M. Harkworlli, J.

Ma/e. and two anorn tTioirs ren iewers w ho kindJx re\ icw<'d \ rt>ions ol ihr manuscript ami guided ns w illi their conslrrrc-

ti\i' c<>mnrerrls. arrd (j. Dax idse and K. Sor<'rrg who lu'lped rrs to soKe nomenclalural (puM"ies. We are also gialefiil to

the curators and staff of ihe herbaria merrtioned in I he texl. who a Unwed examination of specimens irr their care, whetlier

through loans or during pcr'sonal \ isils. Thanks to Danirl Itodi-iguc/ fnv assistance in the us<' ol the scanning microscope.

and \ ladirirird Dudas for prcjiaring ihc line drawings and tin- com[nisition ol the photographic plal(^s. Finallv. we thank

the slaff of the Darwirrion. who helped ns tlnoughout.
^'
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filr>»;rrirlica liasaila v\\ caracUits nuiifoloj^itus y anatoinii-us. McdiaiiU' cl analisis filogeiu'tlto, [uc (oiifiinuKla la nio-

iiufilla i]v Piplocluicliiini suhn' la l^asc do Ires sinaixtmoiffas: una pdlea surcada rn!rr los iirrviop, los nulrgrnes de la

lemma iiivolulds iiiscrtos en el surco loiigiludinal do la pilloa y la palea asomando por entn* los margrries do la lomnia.

Dos socoionos fiioroii proviamoolo rooonooidas para Piptochaetium: Padopogon y Piptorhaetiiiiu, (!(nno resiillado do!

anali>is cladi'sln'o. s^lo las ospocios sudamorioanas de la seeoioii Piptoihact'umu junto con P. hrevicaJyx^ oonfoi'maron

ru[>o monordoli<-o (^in|io OhoNoido). (lon^eouerUonionlo, on oslo iralami<'nlu, no se considora \alIdo el rooonuci-\x\\ ^
nilonlo do oalo^orfas fonnalo> infraj^onorioas. En el analisis, so inoluyoron 2 variedados do Piplocluictiutn sdpoidrs (var.

stipoidcs y var. cchinulntum) y la posioion filogonoliea do anihas variedados no fno claramiMite resnelta. Piptochaetium

tovarii sulisp. pilnsti fno (devada al rango do esperii^ (= P. pilosum)^ sohre la haso del esUidio fdo^onotioo. las olisor-

vai'ionos laxonomioas v ol fsludio del malorial lipo.

Ptptochacluun J. Prcsl is an Anu^rican genus dis- ihein. and llieir ussucialcd synonjniy and geograph-

Irihuled mainly in letnporale areas of both hemi- ical dislribnlinn. A phylogiMH^tie analysis (»f P/y>/f>-

spheres and scarexdy re})rcscnled in lr(»|)ieal re- chaetiuni was performed lo e\j)lt)re the relationship

gions of the Andes (Panxli. 1044; Rark\v(»rlli, 1086; among spec

Sanchez Vega. 1091; Ciahhdia & Arriaga, 199{5). llie mori)ho]i)gieal data.

The genns l)elorigs lo the liihe Slip<\ie and was

estahlished by Presl in 1830, based on Piptochae- Ma rKKLXLS AM) Mt'lllODS

/////// sctifoliiifn J. F^resl [= P. paniroides (I-am.) E.

I)t\sv.]. It in( dudes j)erennial. caes|)ilose }>lanls.

generallx less than 1 .5 m lall. with loosely or

ladisli.„ usnig eiaoisne me...,,,..,.,,^lho(loloiii(\s with

mohimi()L(k,I(:al sruDY

This sindv was i)ased on the analysis of almost

densely llowcivd itaiiiclcs of oiic'-dowcMcd s[)ikc'k'ls; 1000 lu'rhaiiLiiii specimens, incliiditif; lypc malciial

iiiiMiil)rainnis glumes. freqiieiill\ longer than the flo- for most of the analyzed laxa (Appendixes 1, 2).

ret, enclose the antheeiiim. Tluee eliaraeters are The specimens studied were from BA. BAA, BAB,

BAL. C, CAS, CEN, CORD. CPHN. CTKS, G. IC.\,

K, hK, hi', KPB, MO, MEXU, MVM, ,V1\ I A, iNY,

fid f. th( :iluseMui lor reeogin/ing in<' genus: ine grooved palt*a,

involute lenuna margins that hi into a longitudinal

palea groove, and |]»e palea protruding from ihe P. PR, SCO, SI, SRFA. TNR. US, USM. UTC and

XAL (Holmgren el ah. 1000).

Micromorphological struclures of the lemma
1 enima.

rhe South Ameriran species of Piptochaetiitt)}

have been studied by Parodi (1044), who treated vvere analyz<'d using a scanrnng nucroseope 7(dss

21 s[)(M'ies in 2 sections: Piptochaeliuiti sect. Po-

dopogoii (Raf.) Parodi and Piplorhactium sect. Pip-

loclhtctiutn (= PiptinJuH'tintu sect. EupiptDchdclutm

DSM040 A, located in the Instituto de Rotanica

Darwin ion and as summarized in Cialdtdla and

Arriaga (1908: 108). Epidermal appendages (ma-

Parodi). Santdiez Vega (1001) treated the 6 si)ecies ^'^ohairs, prickles, hooks, and pa|»illatO folh>\v tht

for Peru, and grouped iIkmu Into the sections |)ro- classirication projxjsed by Fdlis (1979),

posed by Parodi. Cialdtdia and Arriaga (1008) pub-

lished a m<ire rec<Mil IreatuK'ul of the South Amer- CI.ADIMIC ANM.'iSis

ican spe<"ies, in whi(di tlu»y recognized 27 species.
Twenty-nine exomoqinoingicaqihol 1 an(j epid(*rnial

si( hiring leaf anatomy and

characters of the lenuna in their analysis. Tlu

North AmtM-ican taxa were studied bv Valencia and

2 subspecies, and 2 varieties for both sections, con-
,.],^„,,,.,^.,, ,,^,^ ^^^^ ;„ ,1,,. ^.|^ji„j,. ^,„^],,i, (^p-

' ";";'*"""n;l'<'l<'^'^;'J pen.lix 3); all multistate characters were treated as

unordered. Only two autapomorphies were int hided

in the ai»alyses: characters 20 and 27 (Cialdella &
Costas (1068) with emphasis on cylological char- Arriaga, 1998: figs. 3D ami OF, respectively). Char-
acters, and they recognized 7 species. A compari-

^^.i^.,^ ,,^.,.^ directly obx^rved from herbarium ma-
sou of these treatments, inrduding the infrag«Mieric

t^,-;.,] totaling nearU 1000 speeimens. The data ma-
classificalion, is shown in Table 1. In a revision of |pj^ \^ ^)y^^^^^^^^.^\ jj^ 'l^ble 2
(lie North Ami-rican Stipoae, Rarkwcuih (1086)

treated 13 species in North and Mesoameric^as

witliout grouping them into sections.

Two difierent computatiouid strategies, using min-

imum paisimony. were use<l t<» analyze phylogen<'tic

relationships among species of Piptochaetium. \\\

'X\\c aim of (his work is to complete the morpho- both cases, polymorphic characters were included

l<»gical account of the genus by eonsid(M-i!ig the spe- (Table 2). One strategy assign(ul all characters equal

cies not included in the [)revi()ns paper by Cialdella weight. This analysis was performed using NON\
and Arriaga (1008). This study comj>rises a syn- version 1 .6 (Coloboff, 1003a). In tlu* s<»cond stral(»gy,

opsis of 36 sp<M'i(*s and 2 varicli(\s, a key to identify a conca\it) function of the homoplasy (K = 3) was
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l''i<i;iin' I. SKM |)li(t|ns showiii*; cpirlrnnal <'haaK'l*'rs of tlic Irtniiia (\l Pipforfuicfiiim. —\. T/^rnni;) witluml

/>.v {Rzedifirski 3.1H()3). —R. Manoliairs of P. finihridtmn {Daridse et al. 2977S).
n

riial appondages of/! hrcncdlyx \nzei.

and hooks of/"! (ircnaccuiii (Ihiney IHrl). —I). Prickles. luniks, and tnacr-oliairs o( /! angusujoliint) (Pdhtwr

an\ epidcr-

{]. Pricklrs

720).

used to applv wclglit to all chararlrrs. a inrllKui lor iius from its allies (Sprga/.zini. as Orvzitpsis Mirliv.

estimating ini[die(l weight (Colohoff, IW.'M)). This sensu Speg., 1901; Panuli, 1944; Baikworth. 1990;

analysis required Pee-Wee version 2.8 (Gohiholl. Pefiailillo, 1996; C^ialdella & Arrlaga, 199o). Other

1997). In both analyses, settings anih- (elatles re- eharaelers were also us<*(l to iniicpiely i(lentil\ Pip-

soIv(h1 only if they have unainhignons snppoil), and lochdcliuin, such as a palea long<M' tlui the Ini me U'lnnia

poly fpolvtoMiies allowed) were used to resoKe protruding from the lennna aj>e\, and the lemma

phylogenies. TIh' order of taxa was randomized, ere- margins involute and filled inl() the ]>alea groove.

vv

ating a ^Xagner tree and submitting it to liranrh-

swapping hy nutans of tree-hiseetion leeonneetion

(Tl?l\) using the sswap''' eommand. To evaluate the

relative support of elades, braneh support, with in- oiTi.Uoirs

riie .'57 entities recognized within the whon^ gcMius

ere considered as terminal taxa.

slruction ^1^sui>poif' (bs) of NONA(Bremer. 19U8.

1991), was calculated.

iN(;U(^i P

i\assclla K, Dcsv. and llcsperostipn (Elias) Bark-

wortli were selected as outgroups. based on their

similarities in morphological and anatomical char-

acters to Piptochartiuni (Thojaasson, 19781); Bark-

Since l)es\au\ (185*5), Piptochacliuni has been worth, 1990) as well as ])nnious phylogenetic re-

recognized by the presence of a gro(»ved palea, and lationships pr'oposed by Barkworth (1990).

this character was diagnostic to distinguish tli<' ge- A detailed history of NnsseUn can be fonnd in
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used to applv wclglit to all chararlrrs. a inrllKui lor iius from its allies (Sprga/.zini. as Orvzitpsis Mirliv.

estimating ini[die(l weight (Colohoff, IW.'M)). This sensu Speg., 1901; Panuli, 1944; Baikworth. 1990;

analysis required Pee-Wee version 2.8 (Gohiholl. Pefiailillo, 1996; C^ialdella & Arrlaga, 199o). Other

1997). In both analyses, settings anih- (elatles re- eharaelers were also us<*(l to iniicpiely i(lentil\ Pip-

soIv(h1 only if they have unainhignons snppoil), and lochdcliuin, such as a palea long<M' tlui the Ini me U'lnnia

poly fpolvtoMiies allowed) were used to resoKe protruding from the lennna aj>e\, and the lemma

phylogenies. TIh' order of taxa was randomized, ere- margins involute and filled inl() the ]>alea groove.

vv

ating a ^Xagner tree and submitting it to liranrh-

swapping hy nutans of tree-hiseetion leeonneetion

(Tl?l\) using the sswap''' eommand. To evaluate the

relative support of elades, braneh support, with in- oiTi.Uoirs

riie .'57 entities recognized within the whon^ gcMius

ere considered as terminal taxa.

slruction ^1^sui>poif' (bs) of NONA(Bremer. 19U8.

1991), was calculated.

iN(;U(^i P

i\assclla K, Dcsv. and llcsperostipn (Elias) Bark-

wortli were selected as outgroups. based on their

similarities in morphological and anatomical char-

acters to Piptochartiuni (Thojaasson, 19781); Bark-

Since l)es\au\ (185*5), Piptochacliuni has been worth, 1990) as well as ])nnious phylogenetic re-

recognized by the presence of a gro(»ved palea, and lationships pr'oposed by Barkworth (1990).

this character was diagnostic to distinguish tli<' ge- A detailed history of NnsseUn can be fonnd in
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Uiukworlli (1990). Slu^ i\\f)ari(lc<l .\(isscUa, iiulud-

ing i\ total ol 79 .species, llie nuijority ofwhicli wcvc

pa'viously considered In Slipd L. The circumscrip-

tion pr<»|)()sed hy Barkwcutli (1990) was later ac-

cepted by Penailillo (1996) and Torres (1997). In

this sense, NasscUa includes sj)ecies with obovoid

or ten^te florets, a short and binril to long and sharp

callus, strongly ov(^rlap|)ing hnnnia margins, a lem-

ma apex fused in a crown, aiul a highly reduced,

nerveless and glabrous palea. All species <'onsid-

ered in Ndssella have a charact<M'istic lemma e|)i-

dermal paltern: short fun<lamental c<dls, with irreg-

ularl) sinuate sidewalLs and abundant short cidls.

lli'speroslijHi was t)ne of the nine s<'ctions nf S/ipa

formally proposed by Klias (1942). Thomasson

(1978a) noticed a very diHerenl <'[>ider'mal [latterri

vvilhin ihis section in comparison with any otluM'

Slipn: long fiuidamenlal c<dls wiUi strongly sinuous

sidewalls. and absence o( short cells. After stud} inj

N(uth AuK^'ican Stipea(% Harkworth (1993) raised

K^ gpfieric nank.Slipd sect. Hesperoslipd to tl

which she included four" species: Ucspcrostipa co-

mafa (Tiin. & Rupr.) Bark worth, //. vurtisetd

(Hitchc.) Hark worth, //. neoiucxicdiid (Thurber)

Haikworth, and //. spartca (Trin.) liarkworth. Iles-

pcKtslipa is endemic to North America and includes

planis with narrowly terete florets, a sliarj) calhis,

and a ptMsislenl, twice-g(Miiculate awn. Th(* hMuma

is indurate, with flat margins, slightly or lutl over-

lapping: the palea is subequal to the lemrna, [)row

ti|)ped and 2-nerved (Barkwoith, 199.'}).

K\:\ ro PirrociiM-rnt M, Nasseua, am) UEsi'EUosrnw

1. I 'a lea loiigiludinalK grooved. 2-iu"r\ei 1.

1

(tnjj;ei'

tlian tlic Iciiiina, and prolrudiiig fi'um llic lemnia

aj)e\; leiiinia margins involule, fitting itilu tlu"

palea iintove Piptoclutct'nim

1
'. Palea flat. 2-rierved or nerveless, shorter than

or etpial lo the leinnia, usually not protruding

heyond the leintna apex; lennna margins Hal ..

2(1). hemma rnaigitis sirongly ovt^rlappin^j;; |)a-

lea nerveless, less than one-lhini ifie

2

2'.

Ienjj;tli of llie lemma IWissclhi

bemma margins not or slightly overlap-

ping; palea 2-ner\(xh always as long as

llu' lemma, ap(^x prow li[>[)e(l or

"pinched" llcspcrostipa

lvi:stii;rs

Sc\e!i eipially [larsimtknious trees wvvc (jblained

when the characters were weighted e(jually. Iliest;

w(M*e 58 ste[)s long, with a Consistency hid(^x (CI) =

0.55 and l\<-lenlion bidi \ (Rl) = 0.87. When the

analysis was perhuTned withoul an t a [)om orpines

(characters 20 and 27), tlie CI was 0.53. When the

characters were weighted, five e([ually parsimonious
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Uiukworlli (1990). Slu^ i\\f)ari(lc<l .\(isscUa, iiulud-

ing i\ total ol 79 .species, llie nuijority ofwhicli wcvc

pa'viously considered In Slipd L. The circumscrip-

tion pr<»|)()sed hy Barkwcutli (1990) was later ac-

cepted by Penailillo (1996) and Torres (1997). In

this sense, NasscUa includes sj)ecies with obovoid

or ten^te florets, a short and binril to long and sharp

callus, strongly ov(^rlap|)ing hnnnia margins, a lem-

ma apex fused in a crown, aiul a highly reduced,

nerveless and glabrous palea. All species <'onsid-

ered in Ndssella have a charact<M'istic lemma e|)i-

dermal paltern: short fun<lamental c<dls, with irreg-

ularl) sinuate sidewalLs and abundant short cidls.

lli'speroslijHi was t)ne of the nine s<'ctions nf S/ipa

formally proposed by Klias (1942). Thomasson

(1978a) noticed a very diHerenl <'[>ider'mal [latterri

vvilhin ihis section in comparison with any otluM'

Slipn: long fiuidamenlal c<dls wiUi strongly sinuous

sidewalls. and absence o( short cells. After stud} inj

N(uth AuK^'ican Stipea(% Harkworth (1993) raised

K^ gpfieric nank.Slipd sect. Hesperoslipd to tl

which she included four" species: Ucspcrostipa co-

mafa (Tiin. & Rupr.) Bark worth, //. vurtisetd

(Hitchc.) Hark worth, //. neoiucxicdiid (Thurber)

Haikworth, and //. spartca (Trin.) liarkworth. Iles-

pcKtslipa is endemic to North America and includes

planis with narrowly terete florets, a sliarj) calhis,

and a ptMsislenl, twice-g(Miiculate awn. Th(* hMuma

is indurate, with flat margins, slightly or lutl over-

lapping: the palea is subequal to the lemrna, [)row

ti|)ped and 2-nerved (Barkwoith, 199.'}).

K\:\ ro PirrociiM-rnt M, Nasseua, am) UEsi'EUosrnw

1. I 'a lea loiigiludinalK grooved. 2-iu"r\ei 1.

1

(tnjj;ei'

tlian tlic Iciiiina, and prolrudiiig fi'um llic lemnia

aj)e\; leiiinia margins involule, fitting itilu tlu"

palea iintove Piptoclutct'nim

1
'. Palea flat. 2-rierved or nerveless, shorter than

or etpial lo the leinnia, usually not protruding

heyond the leintna apex; lennna margins Hal ..

2(1). hemma rnaigitis sirongly ovt^rlappin^j;; |)a-

lea nerveless, less than one-lhini ifie

2

2'.

Ienjj;tli of llie lemma IWissclhi

bemma margins not or slightly overlap-

ping; palea 2-ner\(xh always as long as

llu' lemma, ap(^x prow li[>[)e(l or

"pinched" llcspcrostipa

lvi:stii;rs

Sc\e!i eipially [larsimtknious trees wvvc (jblained

when the characters were weighted e(jually. Iliest;

w(M*e 58 ste[)s long, with a Consistency hid(^x (CI) =

0.55 and l\<-lenlion bidi \ (Rl) = 0.87. When the

analysis was perhuTned withoul an t a [)om orpines

(characters 20 and 27), tlie CI was 0.53. When the

characters were weighted, five e([ually parsimonious
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I'ablr 2. Data matrix limJ in tlio iladistic analjsos for Pi^itucliacliuiu. NumlnTs in the (list row ivpiosrnt tlic

c'liaiaclcis iK'scrihcd in tlic Icxl. logt-llu'r v\ilii tlii'ir codifualion. Nunibeib vvilliin luaikt'ls i('|)icsenl a p(ilyinui|)lnsni

for tlir parlicnlar cliaraclcr of tlic species invol\e(l.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Hcspentslipd

Piptochat'tium (ilpinitin

P. (jngolt'fise

P (ingnstijoli\nu

P, (nrnarruni

P. iivvnaviiHilvs

P bicolor

P. br(uh)si>crmum

P brciiitilyx

P hurkiirti(tniint

P. ((tlj/vnw

P Kihrscens

P ionfiisiun

p. runilldliim

P. fr(illi<r.sl(iiii'i

P. Jinihridltini

P. hackrlii

P. hirtiim

P. liululum

P. jiilidluni

P. Id.siiiiilliuiii

P. IcjdjIOlIlllll

P. nii'diiini

P. moiilfi idciise

P. ridiKi.sldcnsc

P. jxiliislre

P. pnnirnidi's

I', pilositm

P. pringlci

P. ruprcvlilidiuin}

P. sdfidsli'^itii

P. selcri

P. setosum

P. slijHu'di's \ar. fchiniildliiiii

P. slijHiKh's \ar. stijHiidi'.s

P. iDKiiii

P. iinigiu'iise

P. vire.sccii.'i

2

1 1 1

1 1 1

1 1 1

1

1

1

1

1

1 1

1 1 1

1 1

1 1

1 1 1

1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1

()

1

1

1

1

(I

1

n

1

1

1

1
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1

I

1

1

1

1
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1

1

1

1

1

u

1
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1

[0 1
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trees were obtained. These trees were alxi 58 steps of tlie seven liypollieses foinul with NONA. This tree

long, iheir fit was 1*X).7, and the rescaled fit was is the most similar to one of the five trees found with

0.68. AMlhoiigh the trees oI)tai net! willi the two sirat- Pec-Wee. Tliev <liffer In tlie position of/* dlpiniun

egies (hffered in some re.spects, both yielded the whieh, in Pee-Wee's results, is sister to th(^ (lade

same striel consensus tree as well as the uiiamhi^-

uous synapomorjthies that support clades (Fij;. .3).

Only the ri-lationships within (me clade, which in-

volved /* ((ilicsccn.'i. I*. < tuiillaliim, l\ juluiliim, P.

lejopodiirn, P. stijxtldrs \ar. stipoidrs, and P. slij)(>i(l('s

tliat includes P. pringlci to I', pahislrc; and they also

difler in the ordei' of /^ iinigiiciise and P. (iiigolriisc,

which are inverted in Pec-Wee analysis.

Cladistic analysis supports PijdoclKictium as a

3J. It is

\ar. cchinuldtuni, i\\lXc\v{\ hviwccu the slralegies, cloarly dcliiicd by lliree synajH)iin)rj»liies (F

IcMHiia margins Involiilr (1), a l)(>al-shapr<] palra (2),R('lali(>nslii[»s among llicsr sprcics are not n^solved

(m dir consensus tn^e (Fig. 3). Figure 4 shows one and a ])alea longtM" than the ItMunia (3; Fig. 2A, 15).
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I'ablr 2. Data matrix limJ in tlio iladistic analjsos for Pi^itucliacliuiu. NumlnTs in the (list row ivpiosrnt tlic

c'liaiaclcis iK'scrihcd in tlic Icxl. logt-llu'r v\ilii tlii'ir codifualion. Nunibeib vvilliin luaikt'ls i('|)icsenl a p(ilyinui|)lnsni

for tlir parlicnlar cliaraclcr of tlic species invol\e(l.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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HcsjH'rostijHi is llic most closely related groiij) [o Pip- firiihridtiii)] and P. sclcri present a Mutit or triineale

tuchaetiiun. as they share a 2-nene(I palea (4) and eallus (8; hs = 1) and. together with P. (ingustijo-

long fiiridanienlal cells of the U'inma epidermis (5). liuiii, they all have a short callns (7; hs = 1). 'I'hese

South American species of Piplochdctium sect. three species ai'c not included in the Obovoid elade.

Pijilochdclluiu, together with P. hreiicdlyx from Mex- as they do not have a deciduous awn as vvtdl as a

ico, are <2;athered in a monoph\letic claile (hs — 2), well-defined ohoxoid (loret. They are \orth Ameri-

\s hici 1 IS now

\n a monoptu

1 Irecogiiizru lU'R'in as methe Obu\()id can species; P. fimbridtinn and l\ selcri were also

group (Kig. 3). Il is supposed In Ivvo sytuiponi(»r- found in Cualeinala. with iulenuediate foiuis <»!)-

[)liies: a deciduous awn (10) and obo\i)id llorets(13, sened l)(^tween the ()bo\()id clade and die resi of

Fig. 511). Three s{)ecies are closely reialed lo the die species (Figs. 3 and 4; see discussion). Species

()]h}\oh] ^^l\^](K P.find)ri(inini [V\g. 5(V). P. sideri {F\}^, of the Obovoid clade present the relation lu^twetMi

5F). and P. angusliJoUuni (Fig. 5K). Piptocliaetuwi length and width of the floret always less than 3.5
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F'igiirr 2. SKM pliolos sliowiriti; distill [H>iti(>n of llu' flurct witli (lifAMrnt cnnvns in Piptinhactiun}. —A. P. hrrricalyx

(Rzcdifu ski 351^63). —li. /' fi/nhriufn/n {Daiidsc el (tl. 2077S). —C. P. avctKuvum {ildrio 1851). —D. /' tingnslifolinni

{Palmer 726).

(2{{). ll()w*'V('i\ this (liani('t<'r is ariihiguous for the pilosa Sanclioz Voga) is constHjiauidy apart from ils

group willi P. sclcri coiiiitorpaii P, (ovarii {= l\ ioiarii var. tovarii). siig-iha! gathers the Ohovoid

g«'stii»g this rank is not approprialr. Sp<'ci<'s with a

cladc

ami /' Jimbridtufu. and ((insrtjiirntly, this synapo-

tnorphy is not shown in Figme 3. An ad(hli<nuil anal- few prickles on llie lemma (IH) are gathennl in a

ysis was [unfornuMl lo lesl the induenee of the in- elade llial inehides species from I\ hiirhirtianam lo

termediale species {R /Ifnitridtutth l\ (ingusiijolium, /'. sflpoides var. crhiniddtum (bs = I). Tliis gronpin< J

o
atid I\ sclen) on the results. Without these thrcn* spe- is di\idi'd into two major elades. The (irsl elade, P.

eit^s, the major elad*!s and relationships antong tlie hnrliirtidfium. P. moiitcriilcfisr, P. paniroidcs, P. hir-

speeies < lid n(»t ehange. /////;, P. hrciirafyx, and P, lovarii (|js = 1), is char-

All species of the l)l)ovoid elad(\ e\ee[)l P, hi- acleri/ed hy a lemma willumt prickles (17. Fig. 1 A),

sianthurti. have di'iisely (iower^Hl indorescc^nces (1 1), and, exet^)! for P hurhirfianum, the otliei" species

also ha\i' a glabrous callus (9; bs =1). Piptocluic-

llnffi hrericdlyx and P. lortirii are related bv the ab-

nllhough for soni(* spcM'ies o( this clad<' this character

is variable, 'riu.'se species also have a crown without

maerohairs (21). which reverts in P. jnhatum and is senee of prickh^s in the cr(»wii (2(); bs - 1), while

polymoiphie in P. slipotdes var. stipoulvs, S[)ecic^s

from /' unigitcnsr to P. stipaides var. cchinuhtlnni

'des are galhcre<l in iP. nioiitevidenM' and l\ puninx

elade (l)s = 3) and share three synapomotphies:

form a elade d»*fined by a glabrous lemma (15, Fig. lens-shaped (115) and laterally cotnpr<!ssed florets

lA, 511; bs = 1), and P. pilosnin (= l\ iovarii var. (11), and presence of j)apillae in the crown (25).
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Ki^utv 3. Sirict ((Miscrisus of scvtii tHjualU pai^imoiiious ln-<'.s icMillin^ from })h)lo^em'lic analysis oi /'iploclidcliitm

(NONA [)r()jiram). A similar trt-e rcsulUHl from llio slrirt coiisciisus of fivo rtiually parsimonious trors under impliiMl

weight (Poo-woe |)rogram). ( )j)tinn/ation of charaolers are ^liown on tlio tree: solid bars = unaml)i<;uous synaiximorpiiios.

emjitv hars - liomoplaslio eharaetor transfttrmalions. solid erossos = lovorsals. (Iliaraelcr numiuns (see A[>[tendi\ '.])

are above symlxtls. and cliaracler slale cliatigos are Im'Io\> bar or crosses. Illuslrations show <'\ohiliori of lloiet shape

in Pij^tothaetiuni (see diseussiun).
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Fi ^uie 4. One of the sf'veri ('(luall) [)arsinu)!iious trees (tf 5H steps residting from the ph\logenetic analysis of

l^ptuduwtiiun (NONA pro^i^ran)). Imsed on nutrpholo^ieal and epi(]erma! eliaraeters. Distrilnilion of species is mapped
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Lalrral compression of the floret (I 1) is a diMived poides (bs = 1). This elade is cliarcielerized by lb<

character that occurs als(» in R <ifigi)!efLse (Ciahlella

& Arriaga, l<)<)8: fig. QC). Tht^ second major clade

presence of prickles in only oni^-lhird of the lemma

(19), except P. slipoldes \'d\\ cchumlnlani, uhicli has

com[)rises R sclosunu R. ((iliescens, P. lUcullaliinK P, prickles on almost all the lemma smface. With the

juhalum, P Irjitpodimi, and t\v<> \aricties of P. sti- (^\c(*plion of /* .sr/as7/77?, all other species hav(^ a rev-
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ohilc crown loward the outside (23; l)s 1); iwul eestor. This fossil grass was first charaeterl/.ed hy

optimization of eharactiTs 9, 18, 19, 22, 25, and 29 Julias in 1932. Thomasson (1978a, h. 1985) round

is ambiguous on lliis elade. Ke[ati(»nshi|)s among s<tme similarities between Piplochdcliuni and Bo-

specii^s are not resolved within this clade. ()nl\ /^ rriochhui I)asi*d on floret sluipe, which can he c\-

hrach)spennuni antl l\ ((ihrenie also have a revohite liiuhical, ohovoid, obconica], or l(Mis-shaped in

crown, a character that ap[>ears independentiv \u l)odi genera. Ahhougli he em])hasize(l similarities

these laxa. l)(iween (Epidermal patterns of the h^mma. Rviiioch-

Species tradltionalK included in Piplochaeliiun lo(u Pipiochaeiium, aiid Hespcroslipa (treated AsSli-

sect. Podopognn (Cialdella S. Arriaga, 1998) result- p<t sect. Ilesprrostipa hy Thomasson) share a similar

ed in a {)ol\ph\letic group. Species of this section lemma ej)idermis with long fundamental cells \\\\\\

are linked to some North American sp(Mies, not in- sinu<»us sid(»walls (Thomasson, 1978a, b, 1982).

eluded in any |)revious infragenerie classification This study shows Hcspcrostipa to be more closely

(Table 1, Fig. 3). Some specit^s of this seclittn are related to Piplochactium than Xassclhi. A more

comprehensive evaluation of the relationship of

Piplochacllum to other genera in the tribe rccjiures

gathered in stable elades based on miaml)iguous

svnapomoq)hies; P. feailierstone'u P cabrvnie. and P.

indutum have loosely flowered inflorescence branch- a more inclusive study.

es (11; bs 1 ), while P. cabrerae and P. induliun

do not have macrohairs in the crown (21; bs I)-

Piptixhdetiiufi cabrerae is characterized Ity a gia-

Within Piptochaetnan, species were groupetl in

two sections: Podapogon and Piptacbaetiiun (Table

1) according to the revision carried oul hy Parodi

brous lemma (15) and a revolule (*rovvn (23). A clade (1944) and as later accepted by Valencia anti (^os-

including P. pringlei (Kig. 5D) to P pahistre is dis- tas (1968). Sanchez Vega (1991). and (Cialdella and

tinguished b\ the absence of prickles over almost Arriaga (1998).

the entire lennna surface (18; bs — 1). All species As sugg(^sted by eladistic analysis, PipUnhae-

of this clade (bs = 1), except P pringlei, have a tiiun sect. Podopognn is not a natural entity, (^)n-

labrous lemtna (15). with prickles restricted to the setpuMitK; infragenerie- ranks cannot be supported.
«

distal third (19). Piptochaetium hackelii and P. na- The species traditionally included in Piplochaeliiun

pos/aense are identified by a h-mma as wide as the sect. Piplochaeliutn (Parodi, 1914), with the excep-

crown (21; bs = 1). This character appears as re- tiori oi P fnnbriatnni and P. pringlei, were assem-

versals in P, induliun, P. pilosuni, and /"! lorarii. Four bled in a monophylelic group, liere informal ly

species, P. hicolon P. brach}si)ertniun. P, medium. call(Ml the Obovoid group, also including P. bred-

and P. niprechlianum, are gathered in a clade (bs calyx. This clade is supporttnl by two synapomorp-

1) sup|)orted by the shape of the floret; all of them hies: a deciduous awn and obovoid llorcts. The Ob-

hav(* obconical florets (13). rather than a terete to ovoid clade shares other syna|H»morphies with three

fusiform floret. Piptochaetium brachyspennum and P. North American speei<*s: a short calhis with P. an-

medium are dislinguisluHl by the abseiH:e of macro- guslifolium and a short and blunt callus with /^

hair> in the crown (24; bs = 1). Only f! mediutn has Jind)riatum and P. seleri. Short and blunt calhises

a w ide flon-t with respect to its length (28. Cialdella arc derived states within the g<Mius, while acute and

& Arriaga. 1998: fig. 88). h)ng calluses are plesiomorphic states (Fig. 3). This

Only P. cucullatum (Cialdella & Arriaga, 1998: agrees witti Thomasson (1985). who found that all

fig. 9F) presents a cone-shaped awn (27), and P. species of Berriochloa, regardless f tl IK)ret

stipoides var. echinulatum (Cialdella ik Arriaga, shape, always had an acute callus. He suggested

1998: figs. 31). lOJ) has |)iicklcs with lln-ir bastes that the evolution of the blunt callus in Piptochae-

eovered by adjacent epidermal cells (20). Piph)- tium is a post-Miocene event.

cliaetium brericalyx and P. alpiniun present th(^ up- IVansition in floret shape was observed by I'ho-

DlSCLSSlON

per glume as long as the lennna (12). ahhougli this masson (1978b) in fossils of BerriochU)a in \e-

character has an independent origin in both taxa. braska. He fi)und a change in the floret sIiajK- Irom

the oldest to the youngest stratigraphic levels: cy-

lindiical or cvlindri<*al-fusilorm shapes were found

in the oldest levels, wliile the young(*st levels pie-

Piplochaetiiun is a mono[)hyletic gcMuis clearly sented all [)ossible forms within the genus: cylin-

defitK'd hv rejiroduclive characters related with drical. eylindrical-fusifiirm, obovcud. as well as

lemma and palea structures (Fig. 3). The origin of sph(M-oid fiorets. Tlu^ present study supports 1 ho-

Piploclutetiu!}} was su[)posed to be in Norlli Amcr- massons (iuiUngs, sh<»wing that obconical. obovoid.

and lens-sha[HMl florets are always derived states

lated this genus with BerriocJdoa Elias as its an- (Fig. 3). S[)ecies with obconical florets form a

ica according to Thomasson (19i8a. 1980). who re-



Volume 89, Number 3

2002

Cialdella & Giussani 315

Phylogenetic Relationships of Piptochaetium

ohilc crown loward the outside (23; l)s 1); iwul eestor. This fossil grass was first charaeterl/.ed hy

optimization of eharactiTs 9, 18, 19, 22, 25, and 29 Julias in 1932. Thomasson (1978a, h. 1985) round

is ambiguous on lliis elade. Ke[ati(»nshi|)s among s<tme similarities between Piplochdcliuni and Bo-

specii^s are not resolved within this clade. ()nl\ /^ rriochhui I)asi*d on floret sluipe, which can he c\-

hrach)spennuni antl l\ ((ihrenie also have a revohite liiuhical, ohovoid, obconica], or l(Mis-shaped in

crown, a character that ap[>ears independentiv \u l)odi genera. Ahhougli he em])hasize(l similarities

these laxa. l)(iween (Epidermal patterns of the h^mma. Rviiioch-

Species tradltionalK included in Piplochaeliiun lo(u Pipiochaeiium, aiid Hespcroslipa (treated AsSli-

sect. Podopognn (Cialdella S. Arriaga, 1998) result- p<t sect. Ilesprrostipa hy Thomasson) share a similar

ed in a {)ol\ph\letic group. Species of this section lemma ej)idermis with long fundamental cells \\\\\\

are linked to some North American sp(Mies, not in- sinu<»us sid(»walls (Thomasson, 1978a, b, 1982).

eluded in any |)revious infragenerie classification This study shows Hcspcrostipa to be more closely

(Table 1, Fig. 3). Some specit^s of this seclittn are related to Piplochactium than Xassclhi. A more

comprehensive evaluation of the relationship of

Piplochacllum to other genera in the tribe rccjiures

gathered in stable elades based on miaml)iguous

svnapomoq)hies; P. feailierstone'u P cabrvnie. and P.

indutum have loosely flowered inflorescence branch- a more inclusive study.

es (11; bs 1 ), while P. cabrerae and P. induliun

do not have macrohairs in the crown (21; bs I)-

Piptixhdetiiufi cabrerae is characterized Ity a gia-

Within Piptochaetnan, species were groupetl in

two sections: Podapogon and Piptacbaetiiun (Table

1) according to the revision carried oul hy Parodi

brous lemma (15) and a revolule (*rovvn (23). A clade (1944) and as later accepted by Valencia anti (^os-

including P. pringlei (Kig. 5D) to P pahistre is dis- tas (1968). Sanchez Vega (1991). and (Cialdella and

tinguished b\ the absence of prickles over almost Arriaga (1998).

the entire lennna surface (18; bs — 1). All species As sugg(^sted by eladistic analysis, PipUnhae-

of this clade (bs = 1), except P pringlei, have a tiiun sect. Podopognn is not a natural entity, (^)n-

labrous lemtna (15). with prickles restricted to the setpuMitK; infragenerie- ranks cannot be supported.
«

distal third (19). Piptochaetium hackelii and P. na- The species traditionally included in Piplochaeliiun

pos/aense are identified by a h-mma as wide as the sect. Piplochaeliutn (Parodi, 1914), with the excep-

crown (21; bs = 1). This character appears as re- tiori oi P fnnbriatnni and P. pringlei, were assem-

versals in P, induliun, P. pilosuni, and /"! lorarii. Four bled in a monophylelic group, liere informal ly

species, P. hicolon P. brach}si)ertniun. P, medium. call(Ml the Obovoid group, also including P. bred-

and P. niprechlianum, are gathered in a clade (bs calyx. This clade is supporttnl by two synapomorp-

1) sup|)orted by the shape of the floret; all of them hies: a deciduous awn and obovoid llorcts. The Ob-

hav(* obconical florets (13). rather than a terete to ovoid clade shares other syna|H»morphies with three

fusiform floret. Piptochaetium brachyspennum and P. North American speei<*s: a short calhis with P. an-

medium are dislinguisluHl by the abseiH:e of macro- guslifolium and a short and blunt callus with /^

hair> in the crown (24; bs = 1). Only f! mediutn has Jind)riatum and P. seleri. Short and blunt calhises

a w ide flon-t with respect to its length (28. Cialdella arc derived states within the g<Mius, while acute and

& Arriaga. 1998: fig. 88). h)ng calluses are plesiomorphic states (Fig. 3). This

Only P. cucullatum (Cialdella & Arriaga, 1998: agrees witti Thomasson (1985). who found that all

fig. 9F) presents a cone-shaped awn (27), and P. species of Berriochloa, regardless f tl IK)ret

stipoides var. echinulatum (Cialdella ik Arriaga, shape, always had an acute callus. He suggested

1998: figs. 31). lOJ) has |)iicklcs with lln-ir bastes that the evolution of the blunt callus in Piptochae-

eovered by adjacent epidermal cells (20). Piph)- tium is a post-Miocene event.

cliaetium brericalyx and P. alpiniun present th(^ up- IVansition in floret shape was observed by I'ho-

DlSCLSSlON

per glume as long as the lennna (12). ahhougli this masson (1978b) in fossils of BerriochU)a in \e-

character has an independent origin in both taxa. braska. He fi)und a change in the floret sIiajK- Irom

the oldest to the youngest stratigraphic levels: cy-

lindiical or cvlindri<*al-fusilorm shapes were found

in the oldest levels, wliile the young(*st levels pie-

Piplochaetiiun is a mono[)hyletic gcMuis clearly sented all [)ossible forms within the genus: cylin-

defitK'd hv rejiroduclive characters related with drical. eylindrical-fusifiirm, obovcud. as well as

lemma and palea structures (Fig. 3). The origin of sph(M-oid fiorets. Tlu^ present study supports 1 ho-

Piploclutetiu!}} was su[)posed to be in Norlli Amcr- massons (iuiUngs, sh<»wing that obconical. obovoid.

and lens-sha[HMl florets are always derived states

lated this genus with BerriocJdoa Elias as its an- (Fig. 3). S[)ecies with obconical florets form a

ica according to Thomasson (19i8a. 1980). who re-



316 Annals of the

Missouri Botanical Garden

ft M,il

' -*^
^^

* i

m k

»r

^V^^

»

ik,
^

i^'-;:

F
'

I

ro

3
3

' M
- L ^ ^.

^^
_ *

-:-^^'

k +

^

*..P"

«

Hf'

Ft

I
1-^

i J
1=1

I "i

h '

. I

1 H

H t
^ 4

\ - 4 h
* - 4

7

^/

'.f

A

E
E

4"" *

> "

* 4

h I 1

» r

»

^ ^.

vl

^ L '

I
ri

I
' <

»* . *

V r

*.-:i^j
.-*^j^.

1 1

J h

i,.V'
,t

\\
' J I <

it^ I

^tF^T*.

i* _M
I F

>l!

I
-"-1^

.*L'^

_*h.

44

^ H

t h"
J

' . - " ^v

ri J
' 4

h i4

hi h.

* bFl
't ^

h F

> 4 'ft

^ 1

h- 4

i4.,

iji

h t

P^Fl

E
E

I'

J

f/

i"#

' y/'

/,

/,

Vi

^ ; luV
1 J

\ •.

i\

B

C

E
E

E
E

,V
/]

\

V

7J

/

W

-/i

'/,

f/*

'/

/

/.

:\

If

f/,

\

'L

7'

V

\^^'ivi'/'//

,;\
7*.

'/,-

\

A

V

\

>, /

^

N.'

\ * \

^1 >N\S

M

I '

-•/

:.\

D
'^

/ E
E

y.

V

E

G

E
E

H

F

3
3

F'igurr S. FloH'l.s of Nuilli American spt'cies o( Piplitchuclium, —A. li luefKuio'uU's {Fmlliolni 5725). Nolc lliiit tlic

C. P. rircsictis (Kin^^ X: Sodcrsfro/t} 5131). —D. P.scale of tins drawing is 2 nun. —B. P. avcnaccum [thirrcy 1H54).

prin^U'i {Prin^le I 110). —K. P angusfifolium (Malmla 29776 a). —F. P srlcri {Nee & Diggs 24775). —G. P.juubrial
(Pringle ^595). —11. P hrevicalyx {Rzvdowski 35H63).

nm



316 Annals of the

Missouri Botanical Garden

ft M,il

' -*^
^^

* i

m k

»r

^V^^

»

ik,
^

i^'-;:

F
'

I

ro

3
3

' M
- L ^ ^.

^^
_ *

-:-^^'

k +

^

*..P"

«

Hf'

Ft

I
1-^

i J
1=1

I "i

h '

. I

1 H

H t
^ 4

\ - 4 h
* - 4

7

^/

'.f

A

E
E

4"" *

> "

* 4

h I 1

» r

»

^ ^.

vl

^ L '

I
ri

I
' <

»* . *

V r

*.-:i^j
.-*^j^.

1 1

J h

i,.V'
,t

\\
' J I <

it^ I

^tF^T*.

i* _M
I F

>l!

I
-"-1^

.*L'^

_*h.

44

^ H

t h"
J

' . - " ^v

ri J
' 4

h i4

hi h.

* bFl
't ^

h F

> 4 'ft

^ 1

h- 4

i4.,

iji

h t

P^Fl

E
E

I'

J

f/

i"#

' y/'

/,

/,

Vi

^ ; luV
1 J

\ •.

i\

B

C

E
E

E
E

,V
/]

\

V

7J

/

W

-/i

'/,

f/*

'/

/

/.

:\

If

f/,

\

'L

7'

V

\^^'ivi'/'//

,;\
7*.

'/,-

\

A

V

\

>, /

^

N.'

\ * \

^1 >N\S

M

I '

-•/

:.\

D
'^

/ E
E

y.

V

E

G

E
E

H

F

3
3

F'igurr S. FloH'l.s of Nuilli American spt'cies o( Piplitchuclium, —A. li luefKuio'uU's {Fmlliolni 5725). Nolc lliiit tlic

C. P. rircsictis (Kin^^ X: Sodcrsfro/t} 5131). —D. P.scale of tins drawing is 2 nun. —B. P. avcnaccum [thirrcy 1H54).

prin^U'i {Prin^le I 110). —K. P angusfifolium (Malmla 29776 a). —F. P srlcri {Nee & Diggs 24775). —G. P.juubrial
(Pringle ^595). —11. P hrevicalyx {Rzvdowski 35H63).

nm



Volume 89, Number 3

2002

Cialdella & Giussani 317

Phylogenetic Relationships of Piptochaetium

morutphyletic group derived from species with ey- Piptochaelium stipoidcs is included in llie P. cu-

lindrical lloreLs. Species with lens-shaped florets, cullalum to R stipoides van ecli'uiuhitiun clade (Ki^.

P. monUnddense and P. j)(UHC(>i(Ies, are ili^nxt'Al spe- 4). Kelationships between the two vari(Mies of P.

cies within the Ohovoid group (Fig. 3). The pres- stipoides were not resolved as much as among the

ence of papillae is another aulaj>omorphy within other species of the clade. A possible source of

this small monoj)hyletic group of lens-shaped flo- variation within this clade is the polymorphic state

rets, which is only present iji living grasses and of P. slipoides var. slipoides for several characters

never found in fossil taxa studied in this group of principally related with the floret. Moreover, tran-

Stipeae (Thomasson, 1985). sitional shapes and epidermal characters of the

Piplochaellum (ingustijoliuni, P. fimbriaiiun, and lemma iTiay be variable within a single specimen

P. seleri (F ig. 5K, C, and F, respcH'tively) have both of this spei'ies.

[>Iesiomorphic (persistent awns and cylindrical flo-

rets) and apomoqihic (short and blunt callus) states. Taxonomic Tuk AI'MKN T

As shown by the phylogenetic analyses, these tlu*ee

]VT -1 1 / 4 I \ * .
-'

. * .1 ... I- Pintochaeliuiii J. Presl, l\c-liq. Ilaenk. 1: 222.
INoilli and (.entral American s[)ecies are intennedi- * "^

,, .

1830, nom. cons. Uraclnw Trin. seel. I^ipfo-

chaeiium (J. Presl) Trin. & Ru[)r., Mem. Acad,

bnp. Sci. St. Petersbourg ser. 6, Sei. Nat. S:

22. 1842. TYPE: Piptochaetium setijniium J.

Presl [= P. paiiLcoidcs (Lam.) E. Desv.].

Pixlopof^on Raf, Ne()grn\'t()n: 4. 1823, noin. rejic. TYPK:
Sdpa avenacen L. (lectotype, desigruilfnl Ity Claxlon.

1 9()."], nol seen).

(Airyochloa Spreng., Syst. Veg. 1(2); 22, M). 1H27. lioin.

illeg., lion Caryochloa IVinius, 1826. I \ PE; C(ir-

yochlod niontrridcnsis S[)reng.

Caespitose, perennial [>lants. Calttis herbaceous,

suggestions (1980), disjunct species were first wide- unbranched above, erect or somewhat decumbcnl,

s[)read along animal migration routes and, later, (hie terete or slightly flattened, longitudinally striate, gla-

to severe climatic fluctuation in the lale leiliaiT, brous; young shoots intravaginal. Nodes c(»m[)ressed,

their distribution became gradually reduced, result- occ*asionally thickened, the basal nodes slightly ge-

ing in relict islands in both hemispheres. Whether niculate. Leaf sheaths generally long(M- than tlie in-

s{)ecies with obovoid florets are derived from species ternodes al the base, l)ecoming sh(>rter loward the

with cylindrical florets in North America or in South apex. IJgules membranous, blunt, usual 1) unfringed.

America is difficult to determine, as there is no cer- l^'<{f hlades linear, convolute to flat, longitudinally

tain evidence for this fact.

ate in the evolutionar)^ trend through the Obovoid

group.

Distribution patterns of species in Pipiorhaetium

suggest that these species found new^ and different

habitats to coh)nize in South America, with a con-

secjuent higher diversifieation than in the Northern

IIemis[)here. The nionophyletic Obovoid group is

mostly South American, except P. hrevicalyx and P.

montcridense, which are also present in Mexico, and

P. stipoides var. stipoides^ P. selosuni, and P urH-

guense, with disjunct distributions in North and

South America (Fig. 4). According to Thomassiurs

striate, frequently glabrous. Injlorcscence a panicle

with branches densely to loosely flowered. Spikeh'ts

fusilonn. laterally com[)ressed to terete, usually long

Results from parsimony analyses showed a differ- pedicellate, th<^ p<Mlicels unequal in length, generally

ent origin for subspecies off! tovarii, first recognized hi pairs, rarely alone loward tlie a{>ex of the panicle.

Im iiasim:cii!(: Ekvels

by Sanchez Vega (1991). Both subspecies of P. to- Floivcrs cleistogamous or chasmogauKUis. Glumes

varii are separated in all cladistic analyses (see two, persistent, subequal, usually long(M- than the flo-

NONAand Pee-Wee results. Fig. 3). Piptochaetium ret, inembran(^us, lanc*eolate, acuminate, 3- to 7(8)-

toiarii subsp. tovarii, included herein within the P. nerved, glabrous. Fh)rets easily deciduous, terete to

hurkarfianum to P. panicoides cilade, is characteri/ed laterally com|)ressed. Lmumi indurate, awiied, lon-

liy the al)senee of prickles (m the lemma surface, gitudinally striate, generally with epidermal appt^id-

wliile P tovarii var. pilosa (= P pUosum herein) is ages; lemma margins involute, htting into the lon-

tlie sister grouj) of the P uruguense to P. stipoides giludinal groove of the palea; lemma apex fused in

var. echimdatwn clade and docs have prickles and a crown, frcfiuently contracted to the base of the awn

macrohairs. Based on these results, the study of type and with different epidermal appendages. Ann usu-

material, and the distribution of characters across ally twice-geniculate, twisted and hisj)id on the basal

the entire genus, diere is no reason to keep these portion, straight and shortly scabrous toward the

entities within the same species. Hu'rcfore, P. tovarii apex, deciduous or j>ersistenl. Callus acute, subacute

subsp. pilosum is elevated to the rank of species (see or blunt and obli(jiiely truncate, usually hair), rarely

the laxon(»mic treatment herein). glabrous or sul)glabrous. Palea laterally com[)r<'sscd.



Volume 89, Number 3

2002

Cialdella & Giussani 317

Phylogenetic Relationships of Piptochaetium

morutphyletic group derived from species with ey- Piptochaelium stipoidcs is included in llie P. cu-

lindrical lloreLs. Species with lens-shaped florets, cullalum to R stipoides van ecli'uiuhitiun clade (Ki^.

P. monUnddense and P. j)(UHC(>i(Ies, are ili^nxt'Al spe- 4). Kelationships between the two vari(Mies of P.

cies within the Ohovoid group (Fig. 3). The pres- stipoides were not resolved as much as among the

ence of papillae is another aulaj>omorphy within other species of the clade. A possible source of

this small monoj)hyletic group of lens-shaped flo- variation within this clade is the polymorphic state

rets, which is only present iji living grasses and of P. slipoides var. slipoides for several characters

never found in fossil taxa studied in this group of principally related with the floret. Moreover, tran-

Stipeae (Thomasson, 1985). sitional shapes and epidermal characters of the

Piplochaellum (ingustijoliuni, P. fimbriaiiun, and lemma iTiay be variable within a single specimen

P. seleri (F ig. 5K, C, and F, respcH'tively) have both of this spei'ies.

[>Iesiomorphic (persistent awns and cylindrical flo-

rets) and apomoqihic (short and blunt callus) states. Taxonomic Tuk AI'MKN T

As shown by the phylogenetic analyses, these tlu*ee

]VT -1 1 / 4 I \ * .
-'

. * .1 ... I- Pintochaeliuiii J. Presl, l\c-liq. Ilaenk. 1: 222.
INoilli and (.entral American s[)ecies are intennedi- * "^

,, .

1830, nom. cons. Uraclnw Trin. seel. I^ipfo-

chaeiium (J. Presl) Trin. & Ru[)r., Mem. Acad,
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Iiuluralt', iiuMiilnanous lov\anl margins, glabrous, cleislogainous floweTs, and longer antlu^s 1-5 mm
shiny and inconspicuously slrial<', boal-shaped, hi- long in ihc chasmogamous ones. Orar)' ohovoid, glo-

kcclcd, the apex of llic keels [)rojecting as a minute hose lo lalerally compressed, glabrous, with 2 stvles

poini abo\e ihe summil of die h^mina. //W/V7//f\s 2 or free to iheir bases; stigmas 2. Caryopsis terete to

3, meml)ranous, l)lunt i)r acute, glabrous. Androeci-

mu of 3 stauK'ns alwavs widi short filaments, ca. 0.2

glohosi' or lens-sha[)ed, surface (hill, rugose and gla-

brous, witli linear hiliim and a sma Iemr»n(); en-

nim long, and small anth(M-s, ea. 0.5 mmlong in the dosperm hard, without lipid.

KkV ro IHK SCKCIKS OK Plf'TOCfl Mill \t

la. Kli)ret> terete, ru>ifonu i>r tjhcotilcal, occasioiiall) fusiform, sli^lill) ohovoid; awn ro])ust and persistent: callu

usually aciit(^ or suhacute, rarel\ Muni,

2a. LemiiKi glahroiis.

3a. hemiiia v\illi hooks all over surface, deci-easiiig in densitv toward llie callus and die cnuMi

3h. I.ernuia with liooks and prickles on llie upper porlioti.

la.

10. /' idhrerai

41).

(>l).

bcmnia uilh inconspicuous hooks 25. P. palnstrc

he'inina wilh hooks and [)rickles always conspicuous.

5a. Flon-l terete, not gd)l)ous, slightly narrowed helow^ the crown. {(>-f)-2i) rum long, 1-

1.5 nun wide.

6a. Lower glume 7(8)-nervc(h glumes 2()-26(-35) mmlong; lemma surface dull, wilh

inconspicuous longitudinal striae 16. P. hackclii

lower ghune 3(4)-nerved; glimies 15-23 mmlong; lemma surface shiny, with

conspicuous longitudinal stiiae.

7a. Floret (1 4-) 15-20 nun long ..._ 5. P. aimiuiloidt'.s

7li. Flon^l (7-)9-12{.-13) mmlong 24. P. riaposUu'n:ie

Floret fusiform, slightly gihl)ous, or ohconical, strongly narrowed Ixdow the crown,

(3..^^-)7.5-11.5(-12) mmlong. (0.8-)1.2~2 mmdiam.

8a. Iloret fusiform.

9a. Floret 1.2-1.5 mmwide; Icnuua with hooks and prickles onl) below the

crown; callus 3.5—4.8 mmlong, occasionall) shorter 12. /^ confusum
yb. Floret I nun wid<s IcMuma with hooks and j)rickles on the distal lialf of tlie

5b.

lemma: callus 2-3 nun long 4. P. a venacciim

8h. Floret ohconical.

lOa. Crown with ascciuling macrohalrs v\\) to 0.6 mmlong, conspicuousK ex-

ceeding the crown in length, sometimes also with a few hooks and |)rickles.

11a. Callus 1-2 nun long; floret (3.5-)4.5-6(-7) mmlong ....

1 lb. Callus 2.5-4 uww long: floret (5.5-)7.5-9.5 mmlong

6. P. birolor

29. P. ruprrililia/iitrn

loll. Crown without macrohairs, with hooks and jiricklcs up to 0.2 mmlong,

slightly longer tlian the crown.

12a. Crown 0.5-0.7 nun diam.: callus 1.2-1.5 mmlong: floret (1.2-)!..'

2 mmwide 22. P. !iunwaium

2b.

12h. Crown Ql\-\ uww diam.; callus 1.9-2 mmhtug: floret 1.2-1.5 imn
>vi<le — 7. P brack) sprrnuun

Fcnuna with macrohairs denselv disposed all over surface.

13a. Callus shar|) and uairow.

1 la. hinorescence 3-9 cm long, with 1 to 15 s[)ikclets; spikelets 9-13.5 mmlong; Bolivia and
Arg<^ntina 18. /> indulum

1 lb. Iidlorescence long<'t; 10-30 cm lon^. with 15 to 80 spikclcis; spik(dcts 5-10 mmlong.

15a. lA>wer glume shorter than llu* floret: u[>per glume as long as th<' floret; Hra/il

151). both jilumes lonurer than the floret.

1 . P. nlplnutu

16a. Plants 0.25-0.65 m long: peduncles }i-l!.5 cm long; panich^s with 15 to 22
spikelets; Peru _. ;^0. /* sngastrguii

l()b. Plants 0.70 1.30 m long: [)eduncles 40-44 cm long: panicles with 25 to 80
spikelets; Mexico, Guatemala, and Wnczuela 36. P. lirescens

131), Callus subacute or hliint, alwavs broad.

17a. FiMuma sfuooth. sometimes a very few hooks piesent near the crown.

18a. Floret 7-10 mmlong; callus subacute 28. P. pringlci

181). Floret 3.5-5 nun long; callus hluut ..._^ 15. P. fiiuhrintiun

17b. Femma longitudinally striate, with hooks and j)ricklcs all ov<m- surface.

19a. Macrohairs of the hMutna, including those of the crown, 1 mmlong; flonM fusiform

- 3. P nngusiifolifim

19b. Macrohairs of the lenuna. including those of the cniwn. 0.5 mmlong: floret terete,

slighll} oho\oid.
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20a. Peduiicli's 5-11 cm lonj^;; i!if]i)i('scenc(!s 3—6.5 cm lon^, ilciisc: Peru

1 1. /-l /('({(hrrstonri

20b. Peduncles 22-26 cm long; inflorcsccnees 7-22 em l(»n^, loose, nol rlense; Mexico

and (kiatemala 31. P. srlrri

\\). Florets obovoid or lens-shaped: awn weak and deciduous; callus blunt.

21a. Lemma with man\ macmhairs.

22a. Macidhaiis of the lemma up to 4 mmlong, eonspicnously lunger than the crown 20. P, Idslanthitm

221). Macrohairs of llie lenuiia u[) to 2 mmlong, the upper hairs slightly longer than ihe crown

27. /I pilosunt

21b. Lenuna glabrous.

23a. Awn (M)ne-shaped, base as wide as the crown (0.9-1 nun), glabrous, or occasionally with ver\ few

13. /' niculhtfun}
1 1 a I rs

23b. Awn thread-like, shorll} hispid, minutely scabrous toward the apex.

21a. (Irowii 1-1. H mmdiam.. not contracted toward the base of the awn.

25a. Callus glabrous, or VNith lew short hairs as long as the eallns.

26a. Hooks of the lemma inconspicuously pointed, densely dis|)osed all over the

surface, decreasing in size and (luanlily toward th(* callus and near the crown

I] , P. rtihrsci'fis

2(>b. Lemma with \<'rv few hooks, these confined to the distal pari toward the crown

21. /^ Irjopodum

._.. 10. P. jiihdtn/n

25b. Callus densel\ halr\. the nans exceeuuig1 linir tl le caUns.

27a. Hairs of the callus longer than the lloret

271). Hairs of the callus one-third or half as long as th<^ flon4.

28a. Lemma widi prickles partially covered by the edges of adjacent epidermal

eells, generally in groufis of 2 or 3, uniformly disposed all o\er the hMunia

surfaee. tlu^ biiiii;est ones on tlu* middle portion o( tli<'n^ oret

33b. P. sfipoidcs \ar. cchidftlafuni

28b. Lemma with luxtks and jirickh^s not covered b\ the adjacent cells, uiii-

fontd\ disposed on the distal half of the floret, or lernma without epidermal

appendages 33a. P. slipoidcs \ar. stijKfidcs

21b. Crown 0. L-().6(-0.9) mmdiam., contracted toward the base of the awn.

20a. Lenuiia with hooks and prickles, densely and uniformly disjK>sed on the distal Va of

the floret; pa[>illa<' absent.

30a. FlonM globose, sometimes sligluly compressed laterally, (L8-)2.4-3(-3.5) imn

long, ().8>-l.2 mmdiam.; Paraguay, Lruguay, and northern Argentina

_. 35. P fUKgncnsr

30b. Floret elongate and conspicuously laterally eom|)ressed. (2.5-)3.8— 4(-5) nun

... 2. P. (ingiilfuselong. 1-2 mmwide; (Jule

29b. Lenuna with pajjilhie or with hooks and prickles onl) below the crown, or lemma

without epidermal appendages.

31a. Crown revolnte toward the outside

31b. Crown not revolute.

.33a. P. sdpoides var. slijutidrs

32a. Llurel lens-shaped, conspicuously laterally compressed; lemma and crown

with or without pat)illae.

33a. Lemma with papillae dens<* and unifonnly disposed, decreasing in

si/e and density towaril the crown and the callus .., 23. P. inonlcvulriise

33b. Lemma without [tapillae, or confined to the r<'gIon near the crown.

un the dorsal siile of the floret 26. P. panivoidcs

32b. Floret globose to slightly com|)ressed, obovoid, or obeonieal: lenuua and

CTOWMwith or without hooks, prickles, and macrohairs.

34a. Lermna with a few h(H)ks toward the crown 32. P. sclDsatii

31b. Lenmia without e|)idermal appendages.

.35a. Leaf blades glabrous; floret 2.2-2.5 mmlong; callus hair\. flu-

upper hairs Vz the length of the floret 9. P. hiirkiirtiimurn

35b. Leaf blades hispid on both surfaces, sometimes aba\iall\ da-

brous; floret 2.5—3.5 mmlong; callus with or without short hairs,

the hairs ecjualirig the length of the call

36a. Floret obovctid, not gibbous. 0.8

le cauus.

.z uun wineid

361).

3d. P. loiiiiii

Floret conspicuously gibbous. 1..5-L9 mm\^ide.

37a. CUmu'.^ i:\ceeding the length of the lloret; lenuua

dull, with conspicuous longitudinal striae; callus

0.4—0.5 mmlong, crown with 1 or 2 rows ol hooks

and pri( kles on margin \ i . P. hnlinn

37b. Glumes as long as or slightly shorter tlian the floret;

lemma shiny, smooth; callus 0. l.V-0.25 mm long;

crown without epidermal a|>])en(lagi's 8. P. hrcnctilvx
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._.. 10. P. jiihdtn/n
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.z uun wineid

361).

3d. P. loiiiiii
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1. Piptoi-luu'tiiiiii alpitiiiiii T,. R. Sniilli, l^hylo- O.C)-! mmIon*;, subacute, (h^nsf^Iy pilose, the upper

lo^ia 22: 89. 1971. T\1*K: Ria/.il. Santa Ca- hairs slit^htly 1(Hio;er than the callus; awn l)i^<Mu-

larina: Rom Janlini da Sena, Fazeuda da Ta-

ranja, 1 100 m, Rcitz & KIrin 7710 (lH)l()tyj)e, tent, scabrous along ]eri<i;th. I^alea 1 iniu lun^. IajJ-

eiilale to almost stralj;hl, 10-11 mmlong, persis-

IJS iKJt seen; isol\pe. IIHK u(»t seen).

Distrihtitinn, Soulhern Rrazil in the stales of

ieulcs 2, 1 nun long. I)hml. Qiryopsis not seen.

Distrihulior). Tills species is knowTi only from

Rio Cranile do Sul and Sania Catarina, up U) 1 100 northeastern and (^astern M(^\ico, in ihe states of

Coaluiihi, Nnevo Leon, and Mexico, up to 3500 m.Ml elevation.

For a di*scri{)tion, illustrations, and spcnimens

examined, s(;e Ciald<'lla and Arriaga (199i5).

Univ. Chile 9;}: 7;{ 1. 1890. r\ RK: Chile. ^^An-

Addititimtl specimens exaniim'd. MKXKX). Mexieo;
C. I\'lt)n Jc Niido. 2700-:ir>()() ill. Matudii rl a!. 29776
(I'S). Nuevo Leon: Hacienda \'I.sta llerinosa, 35 mi. S

2. Piploeliartiiim aiigoleiise Rhilii>pi, Anales ol' M""t*'rrcy, 810 m, 25 June Vmjiarir) 1038 {VS).

Piplocfuicliiun angnstifoliuni is similar to P.

goK Nov. 1887," I'hilippi sjK (holotype, SCO Jcathcrsiomd and P, seleri, but these species differ

' *
•''' in ha\itig sliorl. 0.5 mm. maerohairs oti the lennna

Distrihulion, Endemic to ce.itral Chile (IV Ke- ^"'' '''''''''^ ^"^*' ''
**^'*'^^^'' "''^'"'> **'»*'^'>i^l '1^'**^«-

For a descriptiim, illustrations, and specimens ^ PTtoel.aeliu.n avmaeeum (I.) Parodi, \\r-

examined, sn- Cialdella and Arrlaga (1998).

l^. l*iptoeliarliiiin angiisliroliiiiii (Hitchcock)

Val(Micia & Costas, Rol. Si)c. Argent. Rot. 12:

177. 1968. Slipa n/igusfiftdiij llilchc. Contr.

U.S. Nail. Herb. 2 k 216. 1925. TYRK: Mex-

vista Mus. La Plata, Secc. Rut. 6(25): 229.

1911. Sllpa iuenacea F., Sp. PI. 1: 78. 175."?.

TYPE: U.S.A. Virginia: Clayton 621 (lecto-

lyju\ designated by Clayton (198:?), FINN-

94.5 not seen; isolectotyjx^ RMnol seen). Fig-

ures 2C. .58.

ico. Coahuila: on suimnil slope of Sierra de Fa Si/jxi hnvhuta Miclix., Fl. Boi-.-Aiiu'r. 1: S.'i I8(),*i. noin.

Puebia in sight of SaltiUo, 25 July 1905.

Piilnwr 726 (holotype, US 570290 nol seen;

isolypes, RAA Herb. Parodi 2955!, MO!, US
99;?;?85 not seen, US 9()();M.2 nol s(M^n). Fig-

ures 21), 5E.

illeg., nun Stlpa Imrbala Dcsf, Fl. Allant. 1: 97.

17<)8. Sfipa rirginira P(ts., Syn. PI. I: <>9. 1805.

Podopogof} h(iili<itus Raf. e\ B. 1). Jacks.. Index Kew.

2: 580, 1891, num. iiual.. as syn. u{ Stipn (imuui'd

F. TYPF: U.S.A. "In syKis V^irgiriia<' Caiolinae," A//-

cluiiix s.n. (Iiolotype, P not seen; isutype, US nut

seen).

Plants perennial. Culms lO-.'iOcrn tall, glabrous; Sllpa (nviuued \ar. hirolor Fatuii tX J. Wri^lit, Man. But.

(ed. 8J; 111. 1818. TYPF: "United Stales of Ainei-

ica" (not lucaled).

Slipa Irianlhn llitchc., Contr. LLS. iNatl. Ilerl). 21: 2:^6.

192."). I*iplt>( Iiarliiirn leituillntm (llitrlic.) B(*clle,

nod<*s 2, compressed, glabrous to sparingly ])ubes-

eent; iulen unites 3.5—1.5 cm long. Leaf shcalhs

tightly einbraeing die culms, shorttM- than the in-

lernodes, 8-4 cm long, glabrous. Ligidcs 1-2 cm
long, f)lunt, margins eritiie, glabrous. Leaf hhidrs

liru^ar, convolute, 9-10(-20) cm long, 0.5-0.6 mni

wide, longitudinally stiiati-, glabrous. Peduncles te-

rete, slightl) nallentMl, 7-10 cm long, longitudinally

striate, glabrous. Inflorescences 6.5-7.5 cm long,

fevv-(lovvei-e<l (8 lo 18 spikelels), with branches

loosely disposed; p«Mlicels 2-7 mmlong, sea!)rous,

Spnkelets fusiform, 6—6.5 nnn long, 1 nun diam.

Pli>t.>li.-ia 54: 4. 198.'?. TYPE: Mexico. Puchla:

26()() in, lliuhcock ()IH9 (iiulul>pi-, US 99;Vli:? not

seen).

Piptachaetituti aieaaevUuni Bcuk worth. Svst. I^>l. 1.5: P>6.

1988. TYPF: Mexico. Taniaullpas:' 1 km Wof Mi-

({niliauan. 2.TI2'N, 99''15'W, on liiiiestoiu' ridges in

open j)in<^ forest, 3110 in, 4 Aug. 1911, Suinford el

af. 645A (li(tl(tt\pe, LIS not seen; isolype, MO not

seen).

Phinis perennial. Culms (80-)50-80 cm tall, gla-

Cliunes longer than the floret, snbe<pial, 6-6.5 mm brous; nodes 2-3, yellowish to rtMldish, com-
long, shortly acuminal(% 5-n(Mv<Ml, greenish, hya- pressed, glabnnis; internudes 5-25 cm long, h'af
line toward Ou^ margins. Floret hisiform, 1.5-5 mm sheaths embraci?ig the culms, shorter than the in-

long, 0.9-1 mmdiam. Lemma F5-S mmlong, eon- l(M-nodes, (4-)6-l6 em long, glabrous. Ligiiles 2-3

traded below the crown, longitudinally striate, mmlong, subacute lo blunt, margins <'iitire, gla-

densidy |)iIose, with maerohairs 1 mmlong- hooks bidus. Ixuif blades liiu^u*, convolute, occasionally

and prickles all over suifacts rrown contracted at flat, 8-30 cm long. 0.8-0.9 nun wide, adavial si<le

the base o( the awn, 0.1-0.5 mmdiam., straight, conspicuously striate, glabrous or scabnuis, mar-

nol revolule, with (h'nsely disposed prickles and gins shortly seal)rous. /Wf//i(7e.v terete, slightl) llat-

macrohairs, the latter 1 mmlong, |)ersistent; callus tened, 8-10 cm long, longituilinally striate, gla-
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\mn\s. Inflorescences ir^-22 cm long, (evv-dowcretl ''"^ ^^^^ ''^^y- ^>'^- ^^ ''[ T^'^' Cedar, WairrfnU I IHiyl (US).

{\{\ I I 'I or\ I I I \ -ii 1 u 1 1 r Prniisvlvania: s.l.. Scrihner 266 (US). KIhmIo Island:
(10 lo \.^[-Z-^) spikelels), willi i)ra!iches loosely (lis- inionun c .1 r

, , ^ _
I

• •
I

1 lovuItMicr Lo.. i.olhiis s.n. (US VjMu.y)). South t.aro-
posed; prdioels i\'Mcnv<l 1.^-5 cm long. his|)iil.

jj^,^^ j^^^,,.^.,,^ ^^^^^ ^i^,^. ^f ^'.S. 276, jusi SK of Ora. ////.s

Spihclcfs lusiform, 10-12 mmlong. 1-1 .2 mmdiam. 2:if):i2 (MOj; Horn Co., S oi Mvrtic H<'acli. Crisrom }hU)9

(ilunics sn])C(inal, longer than the floret, 10-I2(- (US); McCoiniick ('(>.. 1 mi. NE of Sa\annali lii\eroiiSC

15) mmlong, acute, lt)W(^r glume 3(5)-ner\ed, up- '^^^>- 28. /^o.^r///./// S: Radford 8812 (US). Teniio Ldh*e:

per glume 5-nerved. Floret terele-fusif(»rm. sliglillv

compressed, (7—)9-12(-l."}) mmlong, 1 nun diam.

Marion Co.. 9 mi. SE of Trac\ Cil). Krai 16179 (MO);

l{oane Co., last slope (^f Cumberland rialcau, Wo( Hock-

wood, Wcalhcrhy 6231 (US). Texas: jasprr (^o.. W mi. Sl^

fj'nuno contracted helovv tlie crown, 9—12(— I-}) nun of Jasper, Invy. t9(). Shinners 7029 (SI); Slicihv C<i.. sarnlv

long, thinly striate, with hooks and prickh^s toward -^*-"^"^h oak land 7 mi. S of Center, Carrrll 1()I70 (US).

Virginia: Accomac Co., (]hincoteague Island, Cleason

<^.).'ir (L S); llamplon, (lr\ opcTi woods. Miller Jr. s.n. (IS

646829). WosI Virjrinia: on wooded liill<ide near l?ev-

ihe distal portion (l/.J— 2/-'} of the surface); <roun

contracted at the base o( the awn. straight, not vcx-

olute. 0.3-0.6 mmdiam., with prickles and macro- ,,1011 Memorial farm. \\ardensvill(\ nerLlc\ /.T"9 (M()).

hairs up to 0.5 mmlong, occasionally up to 1 mm MEXICO. Taiiiaiili|Kis: 3 mi. N of Miiinilianana, 5/a/{/;>/y/

et al. 2482 (US, paralype of Piplochaeliuiu aienacellum).

Piptochaeiiuni (ire/idceiin} resembles P. cotifusun)

ca. z nmi long, sharp, hairy, tlu^ ui)perv>long; callus

macrohalis ri'aching Vj-Vi the length of the (loret;

awn l>igrniculate, 5-7 cm long, persistent, Insj.i.l,
.,„,, p „„j,„„,„.,„,.^ ^^ ,1,^,. ^l,.,,,. ,l„, sluipeOf tl le

scabrous toward tlie a[)ex. Pulea 7-8 nuu long, fjxl-

iciiles 2, ]..> nuu long, acute. C(iryoj)sis teret<\ 5.5—

6 mmlong, 0.5—0.6 nun (ham.; hilnm linear; riu-

hryo '/- the length of tlic caiyoj>sis.

floiet and the a[)pen(lages (prickles and hooks) on

tlu' lemma and crown, hut they are distinguished

as follows: in P. nvenaeeum, the piickles and hooks

CI ironiosonie niunoers.h 2 //

are distributed on the distal |»orlion. sonu'times

22, 28 ((iould, reaching hal( the h^ngth of the floret. In l\ confusinn

1 1 (Valencia cK'1958, as Slipa avenoced U.); n =

Costas. 1968).

Dislrihiition. Widespread in the easttMri and

southern United States and northeastern Mexico.

Additional specimens examined. U.S.A. Ahiltaina:

Marshall Co., margin of a woodland, along Alahama 210,

ahoul 10 mi. \\ o( Morgan (iily, Henderson 91—.i (MO): Uee

C(t., Anhurn. Parle & Baker s.n. (US 311773). Arkansas:

(inland C(.., 30 Apr. 1939. Demaree 19003 (US): Coastal

i*lain Kegion, Demaree 63183 (MO). Coniieetieiil: New
Ha\(Mi (io., dr\ ledg\ places toward summit of \1t. ("armrl,

Wralherhv 5831 (US). Florida: Viaknlla Co.. St. Marks

and P. noposldense such aj)pendages occur only im-

mediat(d\ b<dow tlu^ crown. Both P. orcnoceiini and

l\ napostaense have florets that are 1 nun in di-

aiiu^ter, but the callus length is 2—3 inm long in P.

(irendcenm and .3.,)— 6 mmin P. fnipostoense. Pip-

locluieliuni confusuiu has florets 1.2-1.5 nun in di-

ameter with a callus 3.5—4.8 mmlong.

Wildhle Refuge. 6Vn///r> 67795 (US); Highlan.is Co..

\\a>le area ]v\>{ W of Sehiing. Deam 61113 (US); (wiine.s-

\ille, Carher s.n. (US 9921155). (ieorgia: Ben llill Co.,

](».3 mi. KNE of Eitzgerald. Fairelolh 5079 (MO): (dymi

Co.. N <'ud of Jekyll Island. Strong 1312 (US); Walker Co.,

near snmmil of ridge neai Maddox (/ap. between Villanow

and La Eayette, Cronquisf 1132 {\.'^'>). Indiana: N side of

the Uidgeon Kiver ahont 3 mi. SI', of Mongo. Deam KhOl
(US). Louisiana: Pipeline o(l Ua. 507. 3 mi. \\ u( liim-

5. Pipto<'haetiiiin avoiiacioides (Nash) Val(Micia

& C(»slas, Hoi. Soc. Argent, Rot. 12: 175.

1968. Slipo urenocioides Nash, Hull. Torrey

Hot. Club 22: 123. 1895. T^ UE: U.S.A. Flor-

ida: Eake (^o.. In pine lands near (iassia, 16/

30 June 1895, Nash 2051 (bolotyp<% NY iu)t

seen; isoty|)es, HAA!, MO!, US!), l igiu'c 5A.

Plants perennial. Culms 0.70—1.20 m tall, gla-

brous or [>nbesceiit below tin- basal nodes; nodes

yellowish, glabrtnis; internodes 15-25 cm long.

\illt\ Larriek 249 (HAA); roadsidf* ahout 2 mi. NE of /^v//.s//ec///;.s emiuacing tlu' <^adm>^. shorlei- tlian tlu

internodes, ^-20 cm long, glal)i'ous. Iji!;ules 1-3

nuu lou'r. blunt oi' acute, maririns enlire. jilabrous.

Mansfitdd, Thieret 28558 (IS). Maryland: region ol Marl-

horo. Uilelieoek I26I6 (U.S). JMassai'hiisetts: Harn^lal>l^

(>().. Hoffmann s.n. (MO|: 'risl>nl\. Seymour 1060 {V)>): jusi

E of liwy. 28. near junction with liwy. 138. Blue llill Mes- Jrnf hlodes linear. conv(»lut(% 15-30 cm long. I mm
ervalion. SE of Ht)ston, Reeder lK: Reeder 233 (US). IMieli- wide, longitudinally striate, glabidus. Peduncles te-

igaii: 6 mi. Wof Kieliland at Spring Brook and railroad,

Harvey 1764 (SI): Kalama/oo Co.. Sect. 36. 2 mi. S o(

Alamo. Harrey I8.>i (H\\. US). Mississippi: Uownd

(]o.. in>t W oi Ma\he\\ junction on ridge. MeDanii'l 181

1

rete, 22-25 cm long, longitudinally stiialt% gla-

brous. Inflorescences 10-30 cm long, few- to many-

flowered (10 to 50 spikelets), with branches looselv

(MO); \\a>ne Co.. lUuatunna. jaeoh 815 (US). New Jer- disposed: pedic<ds 1.5-2 em long, scabrous. Spike-

sey: \u\w J(Mikins, Wharton Stale Eon^st, Pine barrens, lets fusiform. 18-22 nun long, 1-2 nun diam.
Harkins 809 (MO); Allanlie Co.. Chase 7312 (US). New
York: Ivislpoit, Lon<!, Islatid, Chase 7101 (US). North
Carolina: Wake Co.. Eake .|i>hrrsi)ii, 4 mi. SV\ of lUilei'^li,

Codjrey 3686^ (L'S); Dnrliarti Co., wooded slope, Simpson

s.n. (US 2179778). Oklalioina: Eo I lore (^o.. near state
n

Glumes longer than th<' fkuet, 18—22 nun long, acu-

minate, (3)5-nerved. Floret terete, (II-) 15—20 nun

long, 1—1.2 mmdiam. Ij^nwui 15—20 mmlong, con-

tractetl Ixdow the crown, longitinhnallv striate, with
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\mn\s. Inflorescences ir^-22 cm long, (evv-dowcretl ''"^ ^^^^ ''^^y- ^>'^- ^^ ''[ T^'^' Cedar, WairrfnU I IHiyl (US).
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, , ^ _
I

• •
I
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long, thinly striate, with hooks and prickh^s toward -^*-"^"^h oak land 7 mi. S of Center, Carrrll 1()I70 (US).

Virginia: Accomac Co., (]hincoteague Island, Cleason

<^.).'ir (L S); llamplon, (lr\ opcTi woods. Miller Jr. s.n. (IS
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hryo '/- the length of tlic caiyoj>sis.
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CI ironiosonie niunoers.h 2 //
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Marshall Co., margin of a woodland, along Alahama 210,

ahoul 10 mi. \\ o( Morgan (iily, Henderson 91—.i (MO): Uee

C(t., Anhurn. Parle & Baker s.n. (US 311773). Arkansas:

(inland C(.., 30 Apr. 1939. Demaree 19003 (US): Coastal

i*lain Kegion, Demaree 63183 (MO). Coniieetieiil: New
Ha\(Mi (io., dr\ ledg\ places toward summit of \1t. ("armrl,
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Codjrey 3686^ (L'S); Dnrliarti Co., wooded slope, Simpson

s.n. (US 2179778). Oklalioina: Eo I lore (^o.. near state
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small liooks on llic dlslal jMtrlioii (1/3-2/3 ol the DLslrihutio/i, Endeniic to Argi'iilina. vvhnc il is

suifacc); crown contraclrd al the hase of the awn, only known from the soutl»ern province of Buenos

0.6-0.7 mmtliam.. with hooks, prieklt^s. ami tna- Aires.

erohairs 0. 1—0.5 mm long, persistent; callus 6-8 For a description, illustrations, and specimens

mm long, acute, densel) hairy; awn higeniculate, examineih see Cialdella and Arriaga (1998).

persisteMit. 8—12 mmlong, hispid al tlie basal por-

tion, scabrous toward lh<" apex. Palm 12 mmlong. 8, Piplochaelium brevicalyx (K. Fournier) Kic-

ker. Contr. U.S. Natl. Herb. 17: 286. 1918.Lud'u'ules 2. ea. 2.5 mmlong, acute. Caryopsis not

*n.

Distribution und ccolofj^y. Only known from the

United Slates, in Flori<la. This species grows In dry

and sandy places.

A(lilitit)nal sprrinirns rxaminrd, U.S.A. Florida: Hn'-

vanl ('(>., Frvdhiilm 572,^ (HA A, MO, US); Eaii Gallie,

Curtiss 1^834 (MO. IS); Oraiij:;)' Co., Merrniack. Bdkrr 11.'^

(US); Manatel Co., Palina Sola, Tracy 7031 (MO, US); Du-

\al Co., Frvdhohn 5092 (L'S); Woriavares, Ilitchank H12

(US); Ihaidi-ntown, llitrhrork 067 (US); s.l.. Douell 7309

(B \A, LS); Orange Co., Clarcotia, Mrlsldhn 191 (US).

6. Piploehui-tiuiii l>ieoli>r (\ahl) K. Desvanx, Fl.

Chil. 6: 27.U 185^i. Stip<i bicolor Vahl, Symb.

R(»t. 5(2): 21. 1791. Oryzopsis hirolor (Vahl)

Speg., Anales Mus. Nae. Montevideo 4(2): 6.

190U PipliH'hiirtini}i hicidor var. typicum Pa-

HKh, Revisia Mus. Fa Plata 6(2S): 252. 19U,
nom. in\al. T^ PF: Uruguay. ''Habitat in 15ra-

siliae Monte \ ideo. I)n. Thoiiin,'''' Herb. Vahl,

IDC nn'erofiche photo Vahl, nr. 73 111, 4-5 (ho-

lolype, C!).

St!p<t Inicnnedia Tiiii. v^ Rupr., M^ni. Aiad. hup. Sci. St.

IVlersbour;! ^6v. 6» Sci. Nat. 5: 26. 1812. '\\ PK: Hra-

Stipa hrcvicidyx F. Fourn., Mexic. PI. 2: 150.

1886. TYPE: Mexico. San Luis Potosi: cerea

de San Puis Potosu 6000-8000 ft., 1878, Par-

ry & Palmer 959 (hololype, US not seen; iso-

Ivpes, 8AA!, K not seen, MOnot seen, NY not

seen). Figures lA, 2 A, 5H.

Piplochueliiim bnnicalyx (F. I'\>urn.) Rii-kiT suhs[>.y/('.v(/o-

sum HarkwoHh, Syst. Hot. 13: 2(K). 1<)88. TYPF:
Mexico. Duraiigo: 65-75 km ^ of Diirango ('Ity on

road t(» Pa Klor. 2620 ni elevation. Brcodloie 44215

(holotype, CAS 622475 not seen).

Plants ptaennial. Cidnis (6-) 10-50 em lall;

nodes 3 or I, cor!ipress(Ml, reddish, glabrous; int(M'-

nodes 2—12 cm long. Leaf slwallis liglitly embracing

tht^ culms, shorter than the inltMnoHes, 2-5 cm

long, glabrous to scabrous. Ligidcs 0.6-1.2 mm
long, blunt to sul)acule, margins (*ntire or fringinl,

glabrous. Ix^af Idades lin(\n', convolute or flat, 5-30

cm long. 0.6-1.2 mmwide, glabrous or hispid. Pe-

duncles terete, 2.5—7 cm long, longiludinally striate,

glabrous. InJIorescenees 3-10 cm long, few-fK)vvered

(5 to 20 spikelets), with braiubes densely disj)osed;

zil. "Brasiha nu'ridionali.," Srihw 8 7H4 (holotvpe. P^^Hlcels 2A^ mmlong, glabrous or hispid. Spikelets

I.]'] not sceru isolxpcs, US!, R not seen).

Stipti iue^id(n}t}ui Slcud., S)ii. PI. (^liimac. 1: 121. lo.')!.

'r\PF: Chilr. \'alparafs(», Concon, Nov. 1829, Ib'rL

Steitdel (liolntypr. P!).

globose, 2.5—3.5 mm long. 1.5—1.7 mm diam.

Cdumes sulxMiual, shortly acuminate, violet-colored,

hyaline toward the margins, 5- or 7-nerved; lower

Oryzopsis huohn (Vahl) Speg. var. ndnor S()<-., Anales g^^'^^^*^ slightly shorter than the flonM, 2.1-3.3 mm
long; upper glume shorter than or as long as the

floret, 2.4—3.5 mm long. Floret globose, slightly

eom[n<*ssed, gibbous, 2.5—3.5 mm long, 1.5—1.9

mmwide. Lemmacontracted below the crown, 2.5—

3.5 nun long, smo<»th, shin\. without epidermal ap-

Mus. Nae. Monlcvidro 1(2): *). 1901. Piplochaelium

hicolor (\alil) P. I)rs\. \ar. f?////or (Sjirg.) l*aro(li. \\c-

vista Mus. Pa Plata. Secc Hot. 6(25): 256. 1911.

1^ I'E: Argentina. Huenos Aires: Ba\ io, Estantia

Plizalde, Spcf^azzini s.n. (hololype, PPS 12513! sIkm^I

A: isoiypr. LPS 125l:i! sla-.-t B).

Dislrihution. Central Chile, in V Region, west- P^n*'^^g^^: ^'''^^^v" contraeK-d at lh<- base of the awn,

ern and soutlicrn Uruguay In the departments of
inc-onspieuous, straight, not re\olute, 0.5-0.7 mm

Canelones, Florida, Mtmtevideo, ami San Jose, and <''^»>»»- ^ »*'»'>»'* epidermal appendages; callus 0.15-

eentral (vistern Argentina in the provinces of Rue- 0.25 nun long, blunt, obliquely truncate, with few,

nos \ires aiul Untre Kfos occasionall\ many, short hairs; awn slightly genlc-

For a <lescrii)tion, illustrations, and si)eeimens ulale to almost straight, 6-18 nmi h»ng. hispid, sca-

exartiined, ^ce Ciahhdla and Arriaga (1098). l^^'^^^s toward the apex, deciduous. Palea 2.5-3.7

nun long. Lodieules 2. 1 nun long, acute. (Jaryoj)sis

7. Piptorhaeiiuiii Uraeliysperimiin (Spega/zini)
j^qj seen.

Parodi, K<' vista Mus. Pa I'lala, Secc. Hot.

6(25): 211. 1041. Oryzopsis napostaensis Sj)eg.

\ar. ftraclnspernui Spt^g., Anales Mus. Nae.

Montevideo 1(2): 17, 190L TYPE: Argi-nlina.

l?U(*nos Air(*s: Carmen de Patagones, Spegaz-

zini 42 b (holotype, PPS 2471!).

Distribution. Central Mexico, up to aproxima-

telv 3000 r»i.

Addiliofud specimens examined. Ml'"\l(](). Diiraiigti:

^.'^ km Wof (Pii<lo) Los Minilires turnoff, litis ei al, 214

(US); 1 1 km NK of El Salto. Muk & Roc 87 (US! paral>f)e
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small liooks on llic dlslal jMtrlioii (1/3-2/3 ol the DLslrihutio/i, Endeniic to Argi'iilina. vvhnc il is

suifacc); crown contraclrd al the hase of the awn, only known from the soutl»ern province of Buenos
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and sandy places.
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For a <lescrii)tion, illustrations, and si)eeimens ulale to almost straight, 6-18 nmi h»ng. hispid, sca-

exartiined, ^ce Ciahhdla and Arriaga (1098). l^^'^^^s toward the apex, deciduous. Palea 2.5-3.7

nun long. Lodieules 2. 1 nun long, acute. (Jaryoj)sis

7. Piptorhaeiiuiii Uraeliysperimiin (Spega/zini)
j^qj seen.

Parodi, K<' vista Mus. Pa I'lala, Secc. Hot.

6(25): 211. 1041. Oryzopsis napostaensis Sj)eg.

\ar. ftraclnspernui Spt^g., Anales Mus. Nae.

Montevideo 1(2): 17, 190L TYPE: Argi-nlina.

l?U(*nos Air(*s: Carmen de Patagones, Spegaz-

zini 42 b (holotype, PPS 2471!).

Distribution. Central Mexico, up to aproxima-

telv 3000 r»i.

Addiliofud specimens examined. Ml'"\l(](). Diiraiigti:

^.'^ km Wof (Pii<lo) Los Minilires turnoff, litis ei al, 214

(US); 1 1 km NK of El Salto. Muk & Roc 87 (US! paral>f)e
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Distribution. Central i\\u\ easU'iti Xigrnlina \noi /' hrericalyx ^v\\)^\). flcxnosiun). Guanajuato: 10 km al

sur (Ir lltana, Ocainixi, solup la carretera a l.run. Rzc- ,\ • r r> \'
i *i t'

J / -ti-^o \\nv'\\^\ tj- A I oi 1 .in t'^^ pn»\nu*e oi ouenos Aires, and southern I ni-

guav in tlie department of Montevideo.

For a description, illustrations, and speeimens

Priugle 7606 (MKXl'): in oak woods near t^cal del Monte, examined, see Cialdella and Arriaga (1998).
Rose et al. 8680 (IIS); Pacluica. Hitchcork 67:il (L'S).

(loKski 50768 (MEXU). Hidalgo: 8 km al noifstt- dc Pa-

cliuca. suLre la canvlera a Ileal del Monte. Rzedouski

358().'i (MEXU, XAL); Cerro Ventoso, abo\e Parhuca,

Mexico: rotkv roadt ul. 27 mi. S of San Juan del Ki'o,

Gould 92 J I (US). San I.ui?< PtUosi: C^erro La Rolsa, \V

de Ceriilo de Dolores, Mini, \illa de Arriaga, Rundd et

al. i:VJ (CAS, MO): \m\\v Cerro Prielo, Sohns 1:115 (LS).

TIaxc-ala: between San Crislohal and Calpulaljian. Sohns

55.V (MKXU. US).

Plptocluietiiini hreiicdlyx is similar to P. lurtum'.

both speeies share tlie ^^loLose floret sha[»<'. the ah-

s<Miee of t^{)idermal appendages on the lernma, and

generallN lew hairs on the eallus. They ean he lee-

ogni/ed because P. hirtiufi presents conspicuous

longitudinal striae on tlie dull lemma surface. 1 or

2 rows of hooks or prickles in the crown, and both

glum(*s 5.5—6 mm, htnger than the floret.

Harkvvorth (1988) recogiuzed Piptochaetium hre-

vicidyx subsp. Jlexuosuin based on the rtOatively

long and widespread branches of the inflon^scenc-

es. Altbough there are specimens with dense oi ex-

tended panicles, the difference between the length

of the branches is slight, and. within the slutlied

material, there are s{)ecim<Mis with l)oth t\i)es of

inllorescenees, such as Panda et al. 132.

9. Piploehaetiuiii hurkartianuiii Parodi, Revis-

ta Mus. La Plata. Sccc. Bot. 6(25): 291. 19 U.

\\ [*K: Argentina. Corrientes: San Martfn. La

Cruz, Nov. 1936. Parodi 12329 1/2 (holot)pe,

liAA!).

Distrihiitioti. Endemic to Argentina; only found

in the eastern province of Corrientes. at the ty[)e

locality.

F(tr a description, illustrations, and specimens

examined, see Cialdella and Arriaga (1998).

10. Piptoehaetiiini eal>r«Tae PanMli. Revista

Mus. La Plata, Secc. Rot. 6(25): 243. 1944.

r\ PE: Argentina. Ruenos Aires: Puaii. Vdla

Iris, 7 Nov. 1910, Parodi 13771 (hoh>lype,

liAA!).

Distribution. En<!emic to Argentina: ord\ col-

lected in the soulhwestcin [)rovince of Ruenos Ai-

res.

F(»r a description, illustrations, and s{)ecimens

exanurH'i I.

.

y ^ -f Cialdella and Arriaga (1998).

II. Piploehaetiiiiii eal\eseeiis Parodi. Re\ista

1 2. Piploehaetiuiii eoiifusuin Parodi, R<'vista

Mus. La Plata, Secc. Bot. 6(25): 246. 19VL

TYPE: Argentina. Enire Wins: Concordia. 3

No\. 1921, Parodi 3950 (holotype, RAA!).

Distribution and ecology, Uruguav in llie de-

partments of Maldonado, M()ntevideo. and Paysau-

dii, and central eastern Aigeutiua in the province

of Entre Rios. Tliis speeies grows in <hy grasslands

and rocky places.

For a description, illustrations, and specimens

examined, see Cialdella and Arriaga (1998).

13. Piploeliaetiuin cueiillaluni Rosengurtt iK

I/aguirre de vVrturio, Roh I'niv. Rep. Fac.

Agron. Montevideo 90: 3. 1966. TYPE: Llru-

guav. n[)lo. Salto: Termas del Arapey. proximo

a la Estacidn, 9 Dec. 1962, Arrillaga e! (d.

1512 (liolot\pe. M\ FA not seen: isol)pc>,

RAA!. US 2951786 not seen).

Distribution. Endemic to northern Uruguay in

the deparlments of Salto and Paysandil.

For a des<*ri[)tiou. illustrations, and spe<'irnens

examined, see Cialdella and Arriaga (1998).

14. Piptoehaetiuin feallierstoiiei (Hitchcru k)

Tovar, Opusc. Rot. Pharm. Comj)lut. 1: 101.

1988. Stipa featherstotwi llitchc., Proc. Ri(»l.

Soc. Wash. 36: 196. 1923. TYPE: Peru. Rio

Blanco, 4500 m, fJ-19 May 1922. ./. F. Mac-

bridc i^ H. Featherstonc 803a (holot\pe. F

517331 pro parte not seen; isotvpe, IS not

seen).

PiptiH-havtiuia jiinineiise To\ar S (iulte. Keddes Rc[>erl.

Spec. Nov. Regni Veg. 91(1): 205. 1980. TYPE:

Pern. Jnnfn: Prov. Yaiili, La ()ro}a, Herg oIxmIkiII)

Paeliaea\n (Puya raimondii-Xorkonimen). Sleiniger

Abliang. Hohe. 3750 in. 6////e 2130 (hololspe. LZ

not seen; isol\pes, SMEnut seen, USM!).

Distribution. Southwestern Peru in the depart-

ments of Ancash, Ayacucho, and Junfn at eleva-

tions bctw(^en 3000 and 4500 m.

For a description, illustrations, and specimens

examined, see Cialdella and Arriaga (1998).

Note. Hitchcock (1923) mentioned that ibe

Mus. La Plata. Secc. l?ot. 6(25): 2*8. 1911. holot\pe is mounted with [)lants o{ Stijta Iians-

meyeri, but. according to Soreng (j)ers. comm.), itTYPE: Argentina. Pro\. Ruenos Air<'s: Sierra

Currumalan. 600 m s.m., 10 Nov. 1932. Pa- is not (d<'ar if that specimen was sul>di\ided into

rodi 10343 (holotype, RAA!). parts a and b by the collectors or by Hitchcock
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liiinscif; \hv US isolypc has only Stlpd frtillursto- also been eitcd for Cnalenuila, in llic (lepartin<Mil

//('/ on il. of llueliuelenan<i;o (Suallen, 1955: l}c(4le, 1977).

AdililiotKil sprcinicns twanufird. l^.S.A. Ari/otia:
15. PiiilorluH'tiiiiii fiinlH-ialum (Kunlli) llilcli- Sanla Cm/ Cu., Canol.. Hills, along nmd L5 mi. N of

cock, J. Wasli. Acad. Sci. 2;H10): 45:5. 1933.

S(l/)<i Jiinhritifa Knnlli, Nov. Cen. Sp. 1: 126.

1 8 1 (}. Oryzopsis fimhriata (Kunlli) 1 lemsl.,

Biol. Cenl.-Aniei.. Uot. 3: 538. 1885. TYTE:

Caru'lo Pass, 7;^;///^ lK: Millai^uv 2222 (MO); Pata-^oiila

Mts,, Kcarury &' IWhIcs 10114 (US); Cocliiso Co., Cave

Crcrk Chiricaliua Mountains, Peterson &' Annahlc lOlO

(MO, US). New MexieiK Cratil Co., Waxr Ml.. nrarSilvei"

Cil), .Metcalfe 716 (US); San Miguel Co., 8.5 tni. S of Hu-.

\\{>[ seen; isol\|>e. 8AA!). lij^ures 28. 5G.

Mexico. Gnaiuixnalo, Hillalpanclo, llutttholdi & \{).\.^ 15 „,;; K of Uas Vegas, ///// / /6.Vl> (MO); Saula Kila

Boiipland SJU. Herb. H8K 1224 (hololype, P Mt., Cram Co., Metealfe 1171 (MO, US). Trxas: J. Davis

Co., 6.8 Tui. on roail lo "T)a\is Ml. Resort" (Toniahawk

trail) from Slair llvvy. 166. 1770 m. Hrant et aJ. 22.19

(MO); BRn\st('r Co., ruck) slope near summil of Ml.

Fauory, Cliisos Mis., Correll 13099 (US); Cliisos Mouii-

laiiis, Rrt'wslcr (lo., 1 mi. SW of Bool Spring. 2120 m,

^fnore & Stevermark 3] 72 (MO. US). MFAICO. Baja Cal-

l*ipl<>eh(teti{ini Jlfulirifitinn (Knnlli) liitclir. var. coufiue 1.

M. Joluisl.. J. ArnoKI Arlx.r. 21: 396. 1913. TYPK:
Mexico. Coalmila: Sierra tiel i*iuo. Ua Noria. Jo)in-

ston & Mueller IHb (lu)lol)pe, (ill iiol seen; isol\[>e,

Ul, nol S(MMl).

Planis perennial, (jtlms 35—80 cm tall, glabrous,

soinelinies [)ul)eseenl bc-lou llie nodes; nodes 2-3,

sliglilly compressed (tr t'ldargcd. reddisb. glabrous;

int(Mtiodt*s ()— 1 1 cm long. LcaJ shcdfhs lightly (un-

bracing the culms, sIioiUm' than the inltMuodc^s,

(3—)5—8 cm long, glabrous. IJgitles 1.5-2 mmlong.

iforiiia Sur: granitic s1o[k\s sni I'onnding long interior \al-

le) (Ua Uagnna). S ol Pico Ua Aguja on the Sierra Ua

Uagnna, Iheedlore & Axel nul 43293 (MO), (Chiapas: 'leo-

pisrn. Relenu H km NWof Teo[>isea along Invy. t<» San

(Irislohal de las Casas, Ihtritlse et (il. 29775 (MKXU).

Chihuahua: fuolliills of Sierra Madi'e. l^ringle 3035
(MUXU); Minaeam, liitcheoch 774 1 (US). Coahuila: Rue-

runisla, Saltillo, Canon San Lorenzo, 5 km de Saltillo ha-

eia Zaeateeas. Madrlgtil A. s.n. (XAU); (.afuMi San Uoren-

zo, 3 km de Saltillo haeia Zaeateeas. Serrato Sdfu hez s,il

acute, glabrous. /^v{/7i/(H/c.s linear, convolute or flat, (MKXU 309021). DLstrito FiMh-ral: (^ima de Tolnea,

C>-2r) cm long. 0.9— U I mmwide, adaxial side c<»n- Lyojinet 4H (MO). Duraiigo; on lop (tf luiiiied \oieanienr>

„•
1 1 . 1 I I .1 r plateau 5.3 km Wof (Kiido) Uos Mimhres Inrnod al km

spicuously striate, glabrous on both faces, margins I

^ ^^ ^^.^^. ^^ ,^
_^

J
,^___ ,^^,^_ ^ ^^,, ^ .

_^ ^,^_.__

scabrous. I^i'dnitclcs Icrcle. 12-28 cm luiiii, lontri-^- "•r^
54.2 WS\^ of Dmaiigo and ea. halfway to Kl Sallo. litis

et al. 213 (XAh). Giiaiiajiialo: ea. 8 km Wof San Felip<\

ludinally striate, glabrous. luJJnresveuces 11-20 em Sohns 424 (MO, US). I'lidaljjo: open pine woods near

long, many-flowered (21) to 60 sp)iktdets), with Oeolillos heiw('<Mi Comanche and linasea, ea. 2200 m,

Moore &: Wood Jr. 4I()4 (US). Jalisf^o: Me/(|nitie, 8 km
SK d(d Haneho Kl Morlero. RzedouskI 17704 (US). Mvx-
iei>: Te/c-oeo, lado .sur de la Canada de Airuas, 13.5 km

])raiich<'s loosely dispose<I; pi'dicels flatleiKMl. 4—12

mmlong, hispid. Sj)iLel('ts lusiforni lo slightly ob-

ovoi(U 3.5-5 mmlong, 1 nun diam. Glumes sube-
.^i ^y. de Te/eoco, 11 km al KSF de Coallinehdn, Koeh

qual, longer than the floret. 4-6 mmlong, shortly 77/ /f> (MFXU); roadside, old liwy. 100 hctwe(m tnrnofTio

Clialeo (IJwy. I 1.5), Santa lii'nhara ea. 'M) m above Azolla.

Miek t}i: Hoe 2H7 (XAU). Miehoaraii: 0.6 mi. K of Pohhido

CoiLstltution, Krai 25586 (MO); ea. 20 mi. V(' of Moreha,

Sohns 782 (US). IVuevo Leon: 28.6 mi. N of Ua Ascen-

eion on Mex 60, Hnmken & Perino 234 (MO), (hixaea:

7 km N de Amallan, Noehi\llan. Men(h>za & Mf^riea 2640

acuminate, 5- or 7-ncrv(HU Floret fusiform, slightly

obo\<)id and giblxuis, 3. .5-5 nun long. 1.2— U8 nun

diam. h'/ttrtui contracted below the crown, 3.5—5

nun lung. sm<»olli, shiny, with decaduous niac-ro-

hairs, tlenscly disposed: crkmi contracted al the

base of llu* awn, inconspicuous, straight, not revo- (M^^)- Puohla: IVpeyahnaleo, Cahado el al. 1615 (XAU);

lule, ea. 0.8 mm<Iiam.. uilhoul et.idermal append- y**'''^''^' ^^ ^an Puis Tullilanapa, rurpu. 3589 (US). San
l^nis I olosi: Cerro Pa Paderona, 2.o km S de Pa Ania-

pola, Fsealerillas, Zavala (4\. 862 (XAP); in canyons in

iIh' Sierra de San Miguelito. ea. 2 km WofTeiren), 18.50—

ages; callus 0.2—0.5 nun lotig, bhnit, obliipudy

truncate, hairy, the u|)|)er macrohairs reaching 1/-

llie length of ihe (lord; awn big<MUculale, 10—20 2200 m. 8 Sep. 195 P Stdi/is 1147 (US). Soiiora: Sierra

mmlong, [XM-sistenl, hispid lo scabrous. Palca 3.5- *'^" '^^ ^J^^- Haneho de loh Ajos, Can6n de Evans, Felger

3.() nun long. iMdicules 2, ca. 1 mmlong, subacute.

Carjopsis (usihuin. 2.5 mmlong, 0.6 mmdiam.;

hilum linear; embryo 1/5 the lenglh of the cary-

opsis.

Chrimiosotne tuittihers. 2ti = 44 (Brown. 1951);

(•/ al. 92-791 (MO). Tamanlipas: Mareella, Stanford et uL

2604 (MO). Thixeahi: !)etwe<'n San (iristohal and Capu-

lalpan in open, hglitly wooded areas. Sohns 581 (MKXU);

Conladero. Priugle 8595 (MKXU). Zaralreas: 9.5 mi. W
of Somhrerele. Ta)lor &: Tmlor 6254 (US).

Tlie epidermal surfaces of the lemma in Piplo-

n = 21 (H<'eder. 19()8); 2// = 44 (Valencia cK Cos- vhdetiiitu fittdniatitiu and P. jtringlei arc similar, as

las, 19(>8). both species present smootli and shiny floret sur-

Distrihulion. Widcsprt^ad in ihe soutln'ru and faces with the macrohairs deciduous. However, /'

soulhcastcrn United Stales and Mexico, at (deva- pringlei differs in havitig bigger florets, from 7 to

lions ])el\\een 1900 and 2500 m. This s[)ecies has 10 mmlong, and a subacute callus.
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M. Joluisl.. J. ArnoKI Arlx.r. 21: 396. 1913. TYPK:
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Ul, nol S(MMl).
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pisrn. Relenu H km NWof Teo[>isea along Invy. t<» San

(Irislohal de las Casas, Ihtritlse et (il. 29775 (MKXU).

Chihuahua: fuolliills of Sierra Madi'e. l^ringle 3035
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„•
1 1 . 1 I I .1 r plateau 5.3 km Wof (Kiido) Uos Mimhres Inrnod al km
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^ ^^ ^^.^^. ^^ ,^
_^

J
,^___ ,^^,^_ ^ ^^,, ^ .

_^ ^,^_.__

scabrous. I^i'dnitclcs Icrcle. 12-28 cm luiiii, lontri-^- "•r^
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ludinally striate, glabrous. luJJnresveuces 11-20 em Sohns 424 (MO, US). I'lidaljjo: open pine woods near
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Distrihulion. Widcsprt^ad in ihe soutln'ru and faces with the macrohairs deciduous. However, /'

soulhcastcrn United Stales and Mexico, at (deva- pringlei differs in havitig bigger florets, from 7 to

lions ])el\\een 1900 and 2500 m. This s[)ecies has 10 mmlong, and a subacute callus.
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16. l*ipto(Jiartiuni liaekelii (Arccha\al('ta) l*a- province of Azuay (j0rgi^nsen & Lcoii-Ydnrz.

nxli. R<'\isla Fiw. Agruii. Wtciiii. *(1): 1()2.

19-U). Slipti hdckelii Arechav.. Analcs Miis.

Nac. Hist. Nat. Buenos Aires 1: 179. 1}595.

Orvzopsis hdckclli (Areehav.) Speg.. Anales

Mus. Nae. Montevideo 4(2): 10. 1901. ripio-

chdctiiifu lidckelii (Areeliav.) I It^rter. Kstiul.

[?oI. R(^g. Uriig. 4: Florula I'm-.: 'M. I9;50,

conil). su|>erfl. '\\ PE: Uruguu}. CtMio dc Moii- ^.^^^,^ y 3327 (MO)

1999).

Additioiud .spa ifurtis c.Xdiuificd. PERU. Am-asli: lic-

cLiav Prov.. Iluascaraii Nal. Paik. I^i'o raehaeotd. N/////// t^'

Torres 1 1 794 A (MO); Yuiigas l^o\., lluasi-araii Naliimal

l*aik, Elanganuco Seelitr, Sntith IM88 (MO); Keciiay

Prov., Qut'hrada I liuiK-a. Smith ct' Hinldcusirk !f)9() /

(MO). La Liherlad: Sarulir/ Carrion l^ro\.. Tiujillo-lliia-

inatliufo road. 20 km W of lluamacluu o. Snudt S: \(is-

le\i(Ieo- eerea de la euml»re. Arccluudlcld 39

(I (!iololy|)(\ not located; isotype, EPS 2 liSOl,

PS Mol M'en).

Eor a descrij)tion, illustrations, ami other speci-

mens examitied, see Cialdella and Ajriaga (199<)).

SlifKi liinddi'fisis Kuntze, Rev. Gen. PI. 3(2): At^.

IV

I

i • Articntitia. I^uenos Aiirs: Tarulil, \ov. I o92

OUit Kuntze s,n. (Iiololype, NY!).

Distrihulion. This sp(H'ies grows in ihe grass-

lands of Uruguay in the departriients of Eaxallcja.

Maldouado, and Rfo Negro, as well as in central

Argenlina in tlu^ |)ro\ luces of Buenos Aires and Ea

Pampa.

For a descrij)tion, illustrations, and sptM-imens

examined, see (aaldtdla and Arriaga (199o).

AV>/e. riie holotype of Stijxt hdihclii Arccha\.

could n<»l he located. According to Alonso Paz

(pers. comiH.). Arechavalela did not cho()se types,

so in many cases a leclotype must he designated.

19. Piplooliaoliiiiii juhatuni Henratd. Ueciu il

Trav. Hot. Neerh 'Mr. S;?7. 1939. 1^YPE: Eru-

gnay. Canelones: WU) Santa Eucfa, Paso Cue-

llo. CdlUiial ci dl. 219<) (holotvpe, Ileih. Eugd.

Pat. n. 938,2P,0-3a3, E!; isotypes, US
172342."^ not seen. BAA!).

Distrihuliof}. Known ouI\ Ironi the deparlment

of Canelones in Uruguay.

For a descri|)tion, illustrations, and specimens

examined, see Cialdella and Arriaga (1998).

17. Fi{>U>4*lia<'liiiiii hirtiiiii Phili[)|>i. Anales

Univ. Chile 13: 559. 1873. TYPE: Chile. Cerro

de Kenca. Dec. I86E Phil{j)j)i s.ti. (lccIot\p<\

dcsig!iated hy Cialdella <!^ Arriaga (I99<)),

S(;() 15078!; isolectolypes, Kl, SiX) 57 1221).

nptocliiietiiuii Itrerifoliinu Plul., Anales Uni\. Cliilr *>3;

733. ir><)(). VWK: Cliilc. C(>rro de Rcnca. II Nov.

20. PiptocIia4'tiuiii lasiaiithuni Crisebach.

Syml). El. Argi'ut.: 297. 1879. TYPE: Argen-

tina. Entre Kfos: Concepcion del Uruguay,

Quinia dtd (>olegio. eu praderas. htrciilz .v.//..

Florft Efitt'crridtid it. lJ-17 (holotype, not l(»-

cated: Isotype, COKDI).

npliH fuii'tium eriantluun Calansa. Hnll. Soc. Rot. I'lani-c

32: 211. 18^35. TYPE: Urugua). Ceno de Monlr\i-

rleo. lo7t, Ihildtisa 9 (liololv [to. not located).

Distrihulion. Soulhern Brazil in the stales of

ir>77. PhilipiH s.n. (lectotype. desi_-natod h> Cial- ]>;,, Grande do Sul and Santa Catarina. central and
dclla iK Airia»ia (199[j), SCO450; 7!: isoloctolv ik-s. i ,t • .i i . » r t71 t

^t i\ ir.n-ui ^('t\ r^Tioiu souifiern Uruguay ui llie (h^partments o1 IMores. La-

valleja. and Montevid(M), and widespread in central
SCO 15078!. S(;{) 57421!).

IJislribiitiofi. Known from Cerro de Kenca In \eastern Argenlnia \\\ nie [uovuices otl fBu
Chile and San Martfn de los Andes in ihc pn.vince Conloha. Corricnlt^s, Entre Rfos. Misi

of Neu(iuc!i in Argentina (Parodl. I9(>1).

Eor a descri|>tion and diustrations. sec Cialdella

and Arriaga (1998).

enos Aires,

Iones. an<

Santa Ee.

18. Pij)loelia<"tiuiii iiidutiiiii Paioih, l\c\isla

Additioiud spcdinen extinnned, AR(JE\ I INA. Misio-

iies: (^andelaria. Villa Xcnccia, Renroize el dl. 3023 (MOj.

Eor a desc-riplion, illustrations, and other s[)eci-

Mus. Ea Plata. Sece. Bot. 6(25): 258. 191 1. nwns examined, see Cialdella and Arriaga (1998).
TT"^

Y\ PE: Arg<*nlina. Saha: Hosario (lel(^ Eeiina.

I^uerla Tastil, 2700 m, Vctifuri 841 I (holotvp(\ 2 1 . PiptiM-haeliiiin Irjopodum (S[)egazzini)

US not seen; isotype, BAA!).

DislrihitllofL Originally kn<»wn from n<»rlhern

Argentina from the provinces of Salla and Jnjny.

distrlhuted in Bolivia in the deparlmenis of Ea Paz

and Polosi". c<'utral western Peru in the depaitinenis

of Ancash. Ea EihtM'tad. and Eima, between 2500

and 1500 m; it is also cited from Ecuador in the

llenraid. Kccueil IVav. Bot. Neerl. 36: 536.

1939. Oryzopsis Irjopoda Speg., Anales Mus.

Nac. Montcxideo 4(2): 19. 1901. TYPE: Ar-

gentina. Bu<Mios Aires: Sierra de la Ventana,

Valh^ d(^ las \crli(Mit<^s, Nov. I8>95. C. L 5/>c-

gazztiii sji. (holot\pc, EPS 126661).

Dislrihuliot). Soulhern Urugiuiy in the depart-
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iiu^nls of Kaviillrjn and MaldoiKulo, ami central

easlt^ni Arj^cnlina in soiilhcrn Buenos Aires.

Bot. Ul): 12. 1925. TYPE: Chile. Valdivia: San

Juan, Philippi s.n. (holotype, S(JO 57.134!; jimhable

is()l\[)«% SCO573501).
For a description, illnstrations, and specimens Piptorhaetium humile Phil., Anales Univ, Chih- 93: 730.

examined, se(» Cialdeiia and Arriaga (199H). 1H90. T^ PK: Chile. Concon: mcdanos, l*hilippi s.n,

(h<ii<»typr, SCO45087!).

»^o »• - I .' ! /c • -x T* Piptochactnnn i^ranulatitm Phil.. Atiah^s Univ. (4nhi 93:
Zz. riptocliaeliuin iiieuiiini (l^pei^azzini) lorres, ^ _.. , ,„„/ rrvT>K r-i i r- m / n^ ^ 732. IH%. I llL: Llnle. Coneon; rinlippi s.n. (ho-

Bol. Soc. Art;enl. Bot. 11(4): 251. 1909. 0/y- Ltype, SCO57333!).

zopsis hicolor (Vahl) Speg. var. media Speg., Piptochaelium mocUeri Phil., Anales Univ. Cliile 93: 734.

Anales Mus. Nae. Montevideo 4(2): 9. 1901. '/^^^^IX'!''"
^''''''^' '^^"^'''*''*' ^^^fl^'r sm, (holotype,

TYPE: Ar*;(Mitina. Rnen(»s Aires: Sierra de Cu- .. ' '
'^^'

* ;, . ,^ ^ ^^ ^ ,°
,

Or) zopsis nionlcndcnsis (>j)ren^.) ope^. t. trmhycarpa
ramalal, Dec. 1899, C. L Spcgazzim s,n. (lee-

^^^^.„^ \\c^\Ml^ Argent. Bol. I(lj: Jl. P)25. TYPE:
tolype, deslgnal*'d by Torr<'s (1969), LPS Arj^cnlina. Misiones: Posadas, praderas de los alre-

(Icdores, Spegnzzlnl s.n. (holol\pe, LPS 13166!).

Or) zopsis montciidensis (Sprong.) Speg. f. bnisilicnsis

Speg.. Revista Argent. Bot. l(lj: II. 192S. TYPE:
Brazil. Rio Grande do Sul: Uru^uayaiia, caiiipos se-

eos, Spegdzzini s.n. (h()lot)pt', LPS 13175!).

DistrihntiiHi, Found in Venezuela In the stale of

Trnjillo, and widespread in sonlliern South America

in Bolivia, departments of La Paz and Cochabamba,
Additional specimens examined. BRAZIL. Rio central Chile, IV, VI, and Vlll Regions, southern

12517!).

Distribution. Southern Brazil in the state of Rio

Grande do SuL southern Uruguay In the de])arlmenl

of Florida, and (\istern Argentina, widespread in

the provinces of Buenos Aires, Cdrdoba, Entre

Rfos, La Pampa, Misioru's, and Santa Fe.

Craiule <lo Sul: Estnerahla. 29 Nov. I9aa I/. Salles 111,

142 (MO).
Paraguay, <Ie|)artments of Misiones and Paraguarf,

southern Brazil, states of Parana, Rio Grande do

For a description, illustrations, and other sped- SuL and Santa Catarina, southern Uruguay, d<parl-

mens examined, see Cialdella and Arriaga (1998). merits of Colonia, Lavalleja, and Maldonado, and

northern and central Argentina, provinces of Bue-

nos Aires, Chaco. Cordoba, Corrientes, Entre Rfos,

Misiones, Salla, and Santa Fe. This sptn-ies, which
23. Piptoehuetiuni inoiiU'vitleiise (S[)rengtd)

Parodi, Revista Fac. Agron. Velerin. 7(1): 163.

1930. Caryochloa numteridrfms Spreiig., Sysl. has been considered disjunct in Mexico, northern

Veg. 4(2): 30. 1827. Oryzopsis monteiidensis South America, and southern South America (Tho-

(Spreng.) Ilauman, Anales Mus. Nae. Hist. niasson, 1980), has also been cited for Peru (Brako

Nat. Buenos Aires 29: 116. 1917. Oryzopsis ^^ ^arucchi, 1993) am! southern Ecuador, province

nwntrridensis (SprtMig.) Sp.'g., Revista Argent. ^^ Chincliipe (j0rgensen & Leon-Yanez, 1999).

Bol. 1(1): 10. 1925, coml>. superfl. Oryzopsis
^^^'^ distribution pattern makes it probable thai it

monleridcnsis (Spreng.) Speg. f tvpica Speg., ^^^^ ^^'^'^''^ "^ Colombia, and, together with R pa-

Revisla Argent. Bot. 1(1): 11. 1925, nom. in-
^\^^^^<'^'^ ^*»»'I<' <'<>'»f"""i *>"*^ •>f" t'>^ possddt^ nngra-

1 /) , I , • I /c ^ tion routes proposed by Thomasson (1980).
val. I iptociuietmni niontcvidense (Spreng.) ... r • /
llerter, Estud. Bot. Reg. Urug. 4: Florula

Urug.: 3L 1930, comb. suptM-fl. TYPE: Uru-

guay. Monlinideo; Scllow s.n. (holotype, B nt)l

seen; isotype, MO!).

This s[KM*Ies is the most frequent ol the genus,

gntwing on riversides, grasslands with rocky places

and modified soils, up to 3700 m elevation.

Additional sj}rrimens examined. BR \ZIL. Parana:

Rata BR-280, haela llorizoiite. a 1 km dr rata BK-153,

Urachne panieoides Trin. var. hrasiliensis Trin. & l^upr, ^'''>''^^ *'' ''^- ^^/Z (MO). \'ENEZUEL\. TrujiUo: Cara-

M^in. A.-ad. Iinp. Sei. St. IVtershourg s^r. 6, Sei.
''^^' 2^^*) "^ f^^rero & Diaz l.m (MOJ.

For a description, illustrations, and other speci-

mens examined, see Cialdella and Arriaga (1998).

24. Fiptoehai'tiuin iiapoHlaeiiHe (Spegazzini)

llaikeL Anales Mus. Nae. Hist. Nat. Buenos

Aires 11: 103. 1901. Oryzopsis nnpostaensis

S[)eg., Anales Mus. Nae. Montevideo 1(2): 15.

1901 . Orrz()j)sis najxtstoetisis Speg. var. rrui-

Tophylla Speg., Anales Mus. Nae. Montevideo

4(2): 17. 1901. TYPE: Argentina, Buenos Ai-

Nat. 5: 23. 1842. Caryochltxi nionteiidensis Sprrng.

var. hrasiliensis (Trin. t.^ Ku|)r.) Doll e\ Ekinaii, Aik.

Bol. 13(10): 10. 19)3. TYPE: "A Montevideo usque

ad lines rcgiii l*ara|j;u;ivani,"' Sei low s.n. (hololv pe,

not located).

Piptoi haetinm hdfenidatiun E. Desv.. In Ca\, FL Chil. 6:

272. 1853. Oryzopsis ndienidata (E. Desv.) Speg.,

Anales Mus. Nao. Montevideo 1(2): 26. 1901. TYPE:
Chile. Yal(h\ia: Cay s.n. (Iiolol\pe, P!).

Urachne depressa Steud., S}n. V\. dunuu\ 1: 12.3. 18.54.

lY PE: Cliilc. Kanca<;iia: liertem 456 (lioK)t) p**, P!).

Pipt(fchaetium verrucosum Phil., Linnaea 33: 280. 1865.

Oryzopsis rerrnrnlosa (l^liil.) Speg., error for verru-

cosa, Anales Mus. Nae, Mont<\ideo 4(2): 28. 1901.

Oryzopsis rerrncosa (f^hil.) Speg., Re\ Ista Art^eiit.

(

res: alrededores de Carmen de PatagoiU's, Feb.

1898, C, L Spegazzini II a (lei-totype, desig-

nated by Parodi (1914), LPS 24831).
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Juan, Philippi s.n. (holotype, S(JO 57.134!; jimhable

is()l\[)«% SCO573501).
For a description, illnstrations, and specimens Piptorhaetium humile Phil., Anales Univ, Chih- 93: 730.

examined, se(» Cialdeiia and Arriaga (199H). 1H90. T^ PK: Chile. Concon: mcdanos, l*hilippi s.n,

(h<ii<»typr, SCO45087!).

»^o »• - I .' ! /c • -x T* Piptochactnnn i^ranulatitm Phil.. Atiah^s Univ. (4nhi 93:
Zz. riptocliaeliuin iiieuiiini (l^pei^azzini) lorres, ^ _.. , ,„„/ rrvT>K r-i i r- m / n^ ^ 732. IH%. I llL: Llnle. Coneon; rinlippi s.n. (ho-
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Hack.. Anales Miis. Nac. Hist. Nat. Buenos Ain's

13: 163. 1906. TYPE: Argentina. Tucunian: La Cie-

naga, hyrenlz & Hieronyfims 608 (lioKitype. nul lo-

Oryzopsis /taposlae/isis Spe^. var. hrachyphylla Speg., Ana-

les Mus. Nae. Muiiltnideo 1(2):" 17. 1901. TYPE:
Argentina. Rut'iios Aires: Sierra de Curanialal, Dec.

1899. C. L Spegazzini II b (liolotype, U>S 21()9!). eated; isotype, LPS!).

Slipa capillifoUa Haek.. Anales Vlus. Nar. Hist. Nat. Rue- Pipttxbartium subnudum Phil., Anales Univ. Chile 93:

73L ir>96. TYPE: Chile. Pfo Itata. Pbilippi s.n. (Ii<.-

lotvpe, SCOnot seen; is(jt}[)es, SCO573711, US nut

nos Aires 11: 95. 190 L r\ PE: Argentina, (^ordoha:

l)e[). Kio L pedain'a, \illainonte, Ea. San Teodoro,

Stuckerf ]38{)3 (synty[)e, W not seen; isos\ntypes,

COHl)!, LPS!), Sfurkrrf I WH2(syntype, not located).

Slipa hypogona Hack., Anales Mus. Nae. Buenos Aires

2L 73. 1911. T^ PE: Argentina. Buenos Aires: Es-

taei(')n Torncjuist. E.C.S., M. Eslrada s.iu, llerlt. Suic-

kcrl 17397 (holotxjK', \^' not seen; isot\pe, LS
316<%26 not seen)^

Distribution, EtKleiiiie to central Argentina in

the provinces of l^uenos Aires, Cataniarca, Cordo-

ba, La Pampa, Meiido/a, Rfo Negro, and San Lnis,

v\\) U) 1900—2()()() ni elevation. This species grows

in dry and arid grasslands and is a fretjuent species

of tlie "caldcnal," an open wild forest of "calden

tree'' {Pn)S()j)is cdUlcnid Rnrkart), in the "EspinaP'

biogeographic provitice.

For a description, illustrations, and specimens

exann'ned, f^ee Cialdella and Aniaga (1998).

25. PiptorhiK^tiuni palustre Mnjica-Salles &
Longhi-\^'agiuM', Candollea 48: 15. 1993.

se(ni).

Piptochaetium leiocarpum (Speg.) Mack. f. suljpdpillosa

lla<k. ex Stuck., Anales Mus, Nae. Hist. Nat. Wwr-

nos Aires 13: 463. 1906. Piplothactiiuu paniroides

(Lam.) E. Desv. f. subpapillosum (Haek. ex Stuck.)

Parodi. Revista Mus. La I'laia, Sccc. Bot. 6(25): 302.

1944. Piplochaetinm panicoides (Lam.) E. Desv. \ar.

subp/ipillosiim (Hack, ex Sluck.) Petetiu. in (^orrea.

El. Patag()nica, Ctjlecc:. Ci. Inst. Nac. Tecnol. Agro-

ttecu. B(3): 339. 1978. TYPE: Argentina, rucimiati:

wilhoul lucalit}, Lillo till (holotype, not localcd;

isotype. Herb. Arg. Stuckert 154ui CORD!).
Slipa liiu'ohiUi Mez, Eeddes Repert. Spec. Nov. Regni \eg.

17: 205. 1921. TYPE: Argentina. Tucunuin: La Ci^-

naga. lA)rentz & Hieron)nius 608 (holotype. R not

seen).

Oryzi)psis Icjocarpa Speg. var. major Speg., I{<n ista ArgtMU.

Rol. 1(1): 10. 1925. TYPE: Argentina. Jujuy: Si<^rra

i\v. Santa Bilrhara, Sta. Cornelia, Spegazzini 2490
(holohp.', LPS 12611!).

Dislrihiilion. This species lias a disjnnct dislii-

l>uti(Ui widnn South America: an Andean area, in-

TYPE: Rrazil. Santa Catarina: Urupema, jnnto (linhrig moinitain regions of \etieznela, Colombia,

a la Estacioti Retranstnisora del Mono de ^"*l ^'^-^'^ (Rrako & Zarucchi, 1993), widespreati in

Catn|)o Novo, 1680 m s.rn., 25 Nov. 1984, ./.
Ecnador (j0rg(*nsen & Leon-Yan(*z, 1999), Bolivia,

F. M Vails et r//. H0H3 (holotype, ICM; isolype, <^'»'lf^- ^^»i*' Argentina, in ihc pro\ inces of Coidoba,

CEN!).

Distril>ulion. Known ordy from southern ihazil

at the type locality.

Eor a description and illustrations, see Cialdtdla

and Arriaga (1998).

Jujuy, Salla, and Tu<'umcin. and a coastal zone lim-

ited to sandv soils of southern Hra/il, Uruiruav, and

Argentina, in the provinces of Buenos Aires and

Entre Rfos.

For a dt^scription, illuslraiiotis, and specim<'ns

examlntMl, see Cialdella atid Arriaga (1998),

26, Piptoohaetiiiin panicoides (Lamarck) E.

Desyaux, in Cay, EL Chil. 6: 270. 185;5. Stipa

panicoides Lam., lllustr. Genr. 1: 158. 1791.

Oryzopsis pani( nidrs (Lam.) S[)eg., Anales

Mus. Nac. Montevideo 4(2): 31. 1901. TYPE:

Uruguay. Montevideo: without localily, 1767,

Cofnnierson s.n. (isotypes, P!, MPU not seen,

US not seen).

Oryzopsis setacea A. Rieli., Oict. Hist. Nat. 12: 1 t5. 1827.

2 7. Piplorliaetiuiii pilosuni (Saruhez V(ga)

Cialdella & Giussani, slat. nov. Basionym: Pip-

locliartium tovarii SaiuTiez \ega subsp. pilosa

Sanchez Vega, ArnaMoa 1(1): 29. 1991. TYPE:

Peru. Cajamarca: entre Llacanora y Nam(ua,

2750 m, Sanchez Vega el aL 2459 (holoty|)e,

CPUN!; isotypes, M()!, USM!).

The llorets of this species have lemmas with

TYPE: Uniguay. [Montevideo: Commersan s.n. (htilo- prit Lies, hooks, and macrohairs all over lh(* sur-

l}pe, [)robahl\ P not set'u).

Piptocliavtium setijalium J. Pr<'sl, Reliq. Haenk. 1: 222.

\KM). Sdpa sclifalia (J. Presl) Knnth, Enutn. PI. 1:

face, and a callus that is densely ptd)escent. I'hese

characters clearly distinguish Piptochaetium pilo-

182. 1833. Vrachne simplex Trin. & Rui>r. var. pe^
'''^'' ^''»'»^ '• ^^''''™^ ^^i''' "*»»*'*^ ^^'tliout any epi-

raiiana Trin. *S: Rupr., Mem. Acad. hnp. Sci. St. (Iftmal appenrlage on the lemma and callus, Thf^st^

Petersbourg ser. 6, Sci. Nat. 5: 23. 1812. Oryzopsis differences, together with llu^ results of the cladistic

analysis, make it reasonable to raise Piptochaetiun)

tovarii sulxsp. pilosa to the rank of species.

Distribution, Peru in llie departments of Caja-

srtijolia (J. Presl) Hetuard, Meded. Rijk>-I lerl). 40:

57. 1921. T^ PE: Peru. Sin localiflad. T. /h/crdtr s.n,

(hololype, PR!).

Oryzopsis Icjocarpa Spe*^.. Anales Mus. Nae. Monte\ideo

4(2); 33. 1901. Pij>forhactiiim leiocarpuni (Speg.) marca and JmnYt.
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\KM). Sdpa sclifalia (J. Presl) Knnth, Enutn. PI. 1:

face, and a callus that is densely ptd)escent. I'hese

characters clearly distinguish Piptochaetium pilo-

182. 1833. Vrachne simplex Trin. & Rui>r. var. pe^
'''^'' ^''»'»^ '• ^^''''™^ ^^i''' "*»»*'*^ ^^'tliout any epi-

raiiana Trin. *S: Rupr., Mem. Acad. hnp. Sci. St. (Iftmal appenrlage on the lemma and callus, Thf^st^

Petersbourg ser. 6, Sci. Nat. 5: 23. 1812. Oryzopsis differences, together with llu^ results of the cladistic

analysis, make it reasonable to raise Piptochaetiun)

tovarii sulxsp. pilosa to the rank of species.

Distribution, Peru in llie departments of Caja-

srtijolia (J. Presl) Hetuard, Meded. Rijk>-I lerl). 40:

57. 1921. T^ PE: Peru. Sin localiflad. T. /h/crdtr s.n,

(hololype, PR!).

Oryzopsis Icjocarpa Spe*^.. Anales Mus. Nae. Monte\ideo

4(2); 33. 1901. Pij>forhactiiim leiocarpuni (Speg.) marca and JmnYt.
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For a (lescrintion and illustrations, see CiaKk-lla ^*>" *^'*>- ^ M<Kiuiick dunon. i<4> <»f Guadalupe Mts.,

and Aniaj^a (IWU).
ITliHiotA 71^082 n'F.X); Lituolii Co., ///>u A/t-j & Hinckley

245 (TKX). MEXICO. Coalmilu: Del Carnu'ii Mts., Marsh

/r. 629 (L'S). Cliiluialiua: Sit'ira Madrr Occiik'iilal, Siena
28. riplochaolium priiigloi (Heal) Parodi, Re- (^,,,,,,,.1,;,. 35 km SWof Miua.a, rnuwll IH929 (US); Si-

vista Mus. T.a IMala, Secc. HoL. 6(25): 2.m orra l.a Vi^a, 6 knM': (le Janns Pii.'rl() Maravillas, F//A/-

rnuil i'l al. lOT.! (XAI,). Soiiora: Moiclos. \'.\ Rariclio de

Hohh's. Vrni Santos 1959 (MO, US); I'', ol (laiianra. Sierra

de Los Ajos, Beetle M-7H56 (MO).

191 I. Oryz(>j)sis j)ringlri Beal, Bot. Caz. 15:

] 12. 1890. .S7/>/ imtigici (Beal) Serlhn., in Va-

s<7, Conlr. U.S. Nail. lltM-l). 3(1): 51., UV)2.

'r\I*E: Mrxifo. Cluliuahua: dry ledges, Sierra

Ma<hv. 5 Nov. IJ!»7, a5()() ft., hingh^ 1 110

(h(»lol}pe, LIS!; isot)|H\ MO!). Figurr 51).

Piptochaetimti pringici is slij^Iitly similar to P.

fuiihrlaluni In that l)()lli species share the smooth

sinfare of the It^mma, onl\ with niaerohairs and few

Phnits perennial. Cu/m.v 0.5-1 ni tall, terete, j^hi- hooks near the erown. Piplocluwliutti fimhfiulum

hrous, puheseent Lelou the nodes; nodes 2-3, red- (HfftM-s in having a shorttM" flon'l, 3.5-5 mmlong,

dish, eompn^ssed or erdarged, glahrons or slightly and a blunt eallus.

pubescent; inlernodes 7-20 em long, fj'aj .slicalhs

embracing llie culms, sliorter than the InttMriodt^s,

29. Piptorliurliiiiii riiprerlitiaiiiiiii E. Des-

vaux, in Cay, Fl. Chil. 0: 274. 1853. Oryzopsis

ruprevhtiatia (E. Desv.) Sp<'g., Anales Mus.

Nac. Montevideo 1(2): 12. V)()\ . Stijui ruprech-

tinua (E. Desv.) llerler, Hevlsta Sndamer. Bot.

6(5-6): 1 II. 1910. TYPE: Brazil. Without lo-

cality, Srllow sji. (hoIotv|H% EE-lVin not seen;

isolype. US not seen; drawing of LS isotype.

6-18 cm long, scabrous, hispid to the l>ase. Ligiilcs

1—2.5 nun h»ng, blunl or subacntt;, margins <'nlir(%

hispid at the abaxial sid<\ fj'af hiddrs liru^n', flat,

10-30 em long. 1-3 nun wide, glabrous, scabrous

on the n<'rves and margins. PeduttcJvs ItMcte, slight-

ly flattiMicd, 30-50 cm long, longitudinally striate,

liispid. IiiJJon'sci'tices 15—16 em long, few-flowci^'d

(10 to 25 sj)ik(d(4s), with l)ranches lo()S(dy dis-

posed; peiliccls (latlt'ncd, n[i to 1 nun long, his[)id.

SpikrU'ts fusiform, 9-12 mm long, 1 .2-1 .9 mm
diam. liliuncs subc(]nab longer than the floret, 9—

12 nnu long, acuminate, glabrous; lowtu" glume 5-

or 7-nerved; u[)per glum*^ 7-n(M\ed. Fiord lerete-

Insiforrn, 7—10 nun long, 1 —1.5(— 1.9) nun diam.

frititna eontraeh'd below the crown, 7—10 nu»i long,

smooth, shiny, with yellowish macrohairs, decidu-

ous, and f(*w prickles lovsard the crown; crown con-

tra<'tcd at the base of tlu^ awn, inconspicuous,

straight, not re\olute. 0.1-0.8 nun diam.. with rows

of long macrohairs 0.8-1

Ilerk Parodi 4127 sheet b, B \ \!).

Onzopsis hicolor (Valib S|)eg. van tuajor S|U'^.. Aiiales

Mus. Nac. M(>ut<'\i(lc() 1(2): 9. 1901. rVPE: Arji;<ii-

lina. Sierra d*- Tandil, Spv^dzznii s.n. (]u)K)t)p<'. EPS
12515!; is(.t>i)e. HAA!).

mm

DistrihulioiL Southern Brazil in ihe slates of

Kio (irandc do Sul and Santa Calarina, Uruguay in

the deparlments of I>avall<ja, Maldonado, and So-

riano, and Argentina in the provinces of Misiones

1 111 iind Buenos Aires. This species is freiiuent in r(»ckv
lotm and nrickles; * ^ ^

callus 0.8-1 mm long. sul>acnle, ublitjucl) trun-

cate, hail), the ii|)|)er hairs slightly longer than the

callus; awn bigetiiculate to almost straight, 1-2

(-3.5) cm long, |)ersistent, hispid, scabrous toward

die apex. PuIcd (>—7 mmlong. Eodicuh^s 2, ca. 1

mmhuig, acul(\ Cdryopsis tiol seen.

prairies, and in Brazil it grows in savannas.

For a desc"ripti<»n- illnslralions. and specimens

examined, see Cialdella anil Arriaga (1998).

CI I no/tiosomr riiiniDcrs. stih = 42 (Myers, 1917,

as Slijxt pri/iglri (Beal) Scribn.); /* = 21 (Kt^Mler,

1977. as Sfijxi pringiri (Beal) Si'ribn.).

Dislribulion. St)uthwt\stcrn United States and

northern Mexico, uj) lo 2000-2500 m clt^xation.

Additioiud sprcitiwns rxdiinned. U.S.A. Ari/tnia: Cd-

chise (]i)., 6 ml. up Carr Cau\(>u, Huacliuca \h>uiitaius.

Gould ct id. 2/56 (BAA, US);" Wiliiams, llitrhrock I90:i

(US); Ml. Ueiurunu, Saula ("alaliua Mis., n<\ir iueson. So-

dcrstntfn III (US). Caliroriiia: Saula Rita, Sdicus 3170

(TKX). INcw Mexico; ILuiger Staliou. Quccu, lliftluuek

813 (BAAj; Guadaluiic Mountains, Uitchvoch 13553 (US).

30. Piptoehuetiuiii sa<:asle<;iiii Saruhez Vega,

Arnaldoa 1(1): 17. 1991. TYPE: P<mu. Caja-

marca: Ct^ro 14 Cuilarrero, ladera occich'utal

del valle de Cajamarca, 2800 m. E^^ Jan. 1983,

/. Sanchez Vega 291 1 (hololype, CPUN!; iso-

types, A AU not seen, Cd I A PA not seen, F not

seen, llAO not seen, K not seen, MUi, US
3232 167 not s(mmi, USM n(»t seen).

Distrdnttion. Known from Peru in the d(*pai1-

meuts of Cajamarca and Ea Eiberlad al elevations

between 2700 a?id 3500 m.

For a tlescripllon, illuslrali<»ns, and specimens

Texas; Black Moiuilains, Thttrj) //7.^(TKX, US); (aiher- examined, see Cialdella and Arriaga (1998).
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31. Pi|ftto('ha<*tiuin seleri (Pilger) Hftiranl. Hlu-

m<'a 3: 4S2. 1940. OryzojKsis seleri Pilg.. Vrrli.

Hot. Voiriiis Prov. Branclenl)Lirf^51: 192. 1909.
f 1^

I \ l*K: Cualcnuila. Hueluieleiiaiigo: lu'lvvt'cn

Mirlioa<*an: Santa Clara dtl Cuhre, l.agiiiia dr San (ir**-

^orio. Esiohedo 1478 (\AL): sunirnil ofClcnn San Andres,

ca. 12 km N of Ciudad Hidalgo. Ucdnuui 1273, liediudu

1329 (US). Morolo!*: Zcnipoala, Lyonnrt 2311 (MKXT).
Oaxara: 18 mi. SW o\ r\{\ of Oaxaca, Nelson 1373 <i

'lodos los Santos and Chiantla, 3000 nu S<'j).?, (US). TIax4*ala: ca. 3 mi. NF' or'Haxco. .SV>///?,s 60/ (US).

Selcr 323H (holotype, B not .seen; isotypes, Veracrii/:^ Acajete, /L^rJo/r.sA/ Jl^inimXl): Cdca-

HAA!, US 2767420 rii.t seen). Figure SK

Plants penMuiial. (hilms 20—90 crii tall, ler<'te.

liualco, (Mul of passal)K' [)t)iti()n of road IV(ttn Cosromale-

p(H--Esrola-Jacal to Migiud Hidalgo and riacliicluica, \Vv

<^' Di^rgs 24775 (MO. XAU); La joya, Mrjfa S. 2IH (XAL):

Las MInas. vereda dv (auz RIanca a KinconadiL Dimin
i>;lal)rons; nodes 2 or 3, reddish, eonipress<'d. <ila- r 4*. n . ioq /y\i\. i . \* i i i ^^ ' =^ /'.. tv Burgos 4vo (AAI.); I.as \1j4as. I t^m dcspues (io

Itrous: inlernodi^s (4.5-)10-15 em long. Lrdf ,>asar la presa del Alto Pi\(iuiae rnmho a Temhiadcras,

.s7iea///.v enihraeing the eulnis, generally sliorlei- than Cluizaro & Rubles 3792 (XAI>); Manzanares, Uas Vi^as,

\entuni 1. 1H3(}6 (XAI.): l*orole. Kscrthillo. Sfimlnral ()8

(XAU); PtTote. por la hreelia (jnc \a a totiala<'o en las

(aldas del Cofre de l\-rote. Custillo el uL I9H() (XAU):

the inlernodes. 8—9em long, glabrous. Lignlrs 0.1]—

2 nun long, hhuit to subaeute, niend)ranous, mar-

gins entire, glabrous. L^af blades linear, convolute, Soiedad Alzompa. Mardnez <K: Acos{<i l\ 1063 (XAU): Xieo.

5.5-12 em long. 0.4—0,5 mmwide, abaxial side

scabrous <»n the nerves, adaxial sid(* gla!)rous. /V-

(liuhles terete. 22—26 em long. longitU(hnaMv stri-

Tonahujuillo, /Irn'a^a C. 351 (XAU). (il ATKMAbA. IIiio-

liiietenaiigck: Sierra de los (aielnnnatanes. imme(liatel\ X

of Toiiali at km 322. on inta naeional 9 N. Ileiunon 392H

(US): near Tunlma. Sierra de los (aicliumatani-s. Sleyer-
ale. glabrous. InJIoresccnces 7-22 em long, few to

;,;,,,/; /.^-^ZJ (US); trail In-tueen Soloma and Santa'Unlalia,

many (lowered (25 to 60 si)ikelets), with braiK'hes Sierra de los CuelmmataiK's, Steyermork 4H452 (US). To-

loostdy disj)osed: pedicels angled, 0.4—1.5 em long, lonicapaii: Deseonsuelo, polrero nalinal. flora aljtina. (h

glabrous. SpiLelels fusiform, 4-5 nun long. 1-1.1

mmdiam. (Aiinn's sul>e(iual. longer than the floret.

4—5 mmlong, sliortly acuminate, 5-nerved, \ iola-

eeous. hyaline t(»\\ard the margin. Flurct t^-rete.

sli'ihtlv oboNoid. 3—4.5 mmlon^:. 1-1.2 mmdiam.

Letninn narrowed below tlie crown. 3—1.5 nun long.

Konincli III (US); on the Teeum Uman Kidge at km 154

on rnta naeional nro. 1, ca. 20 km 1^ ol roloiileapan. Red-

nuin 1155 (l^S).

Beetle (1977) and llitcheoek (1951. under Ory-

zopsis scleri) placed Pip{<)(f](i('tiiuu srleri in synon-

ymy with P. fimbrlaluiii. Roth species ha\e lerele.

striate, with short rnaerohairs and hooks all over slightly obovoid fl<»rets and lenmia with maerohairs,

the sinlace; crown contracted at the base ol ihe but P. funhriatiun has smooth or thinb striate lem-

aun, straight- not r<'volute, 0.4—0.5 mmdiam.. with mas. without prickles or hooks, and a crow n w ithout

prickles and short maerohairs; callus 0.4—0.6 mm e[>idermal appendages,

long, blunt, oblicpudy truncate, hairy, the hairs

slij^Iilly Uv^vr ll.m, llie callus; awn l.ig<M.icnIal.-, 32. Piptochaetinin st-tosi.... (Trinius) Aroclia-
1-1.5 en, l..n-. |H-rsi.stent, shortly liispiil. Palm ca.

^.^,^.,^^ ^,^^1^.^ ^^^^ ^^,^. m,,,,,,.,,,!,,, 1: WM).

1896. Urdihiie setosd Trin., Mem. Acad. Imp.

Sci. St. Pelersbonrg sen 6, Sci. Nat. 6(1): 124.

183 U nom illeg. supcrfl. T^ PU: Chile. With-

out locality. Ciiffiniings.fi.. THIX I 173.1 (lec-

tot\[ie, designated by Parodi (^191 Ij. LK not

seen; isotype, US not seen).

llnulme fusea iNees ex Steud.. S\!i. Ul. (dimiae. 1: 12-U

1<>54. r\ PU: (4nle. \alpaiafso: (.itntming 153 (iso-

3.5 nun long. Lodicules 2, 0.8—1 nnn long. a( ute.

(^(iryojfsis terete, slight!} obovf)id, 3—3.2 rtnn long.

0.8-0.9 mm diam.; hilum linear; embryo ^4 tlu

1 \h oftlengin oi ine car\(>psis.

Dislrihiition. \\ idespread in Mexico an<I south-

ern Guatemala, between 2000 ami 3600 rn.

Selected sped mens e.xoniitied. MFAIUO. roaluiila:

('anon de San [.(jri'tizo. Sierra de Zaftalinarm''. '5 km S of

Sahdio, Snow el al. 6721 (MO). Distrilo Fedi-ral: I )e-

sieilo d<' los Ueont^s, lyoftnef 2719 (US); la\a fields ea. 2

km SSW of Ua (iima, H.U. station on either side of old

lnv>. 9.-1. It Au^. 1960. Iliis ei ul. 95H (US). Hidalgo:

woodlands near IVimdad Iron Works, Piingle 13219 (MO,

US). Mexieo: Sierra de Uas Cmees, Pringle 5200

(MfAU. US): It) km al K de Amecameca. sohre la i-arre-

tera a flamaeas. \'5 Nov. 1977. Rzedon ski 35555 (MKXl'l:

27 km SW oi lolnea on road to Tenra\ealle[m:, Miek cV'

Roe I HO (US); Ulano f^^rande, Maluda 19202 (MKXU):
Ulano Orande, near Kfo Kfo, Sharp 441 / / (I S): Uliajiingo,

Ixtapaluea. laldas del (ierro Ul l^apavo. Campr> Kxperi-

meiital /o(|rria[)an. /nv<da Cli. 2 15 (XAU): al SW del (]en-

tro Uxperimeiaal /o(|uia[»an. W'hizeo Torres lK: ./. Trinidud

s.n. (XAU); Telapon, Lyonnet & FAcoro I91H (US); Uar([ire

Naeional Uagnrras de Zempoala, Tniylor 61 (MUXll, US). America (Calilornia) and Sitrrth America (Bark-

ty[)e. K!).

Piplochaeliiifii purpuralu/n Phil.. LIrmaea 29: fJ6. 1857.

TYPU: ^^Chile. Valparaiso. Xov. 1851" (|)r-ol>al>le ho-

lotype, S(;() 57419!).

Piploehaelium polliduni Phil, (^x (fris<^h.. S\rnh. Fl. \r-

gerU.: 279. 1879. 1A PU: Chile. Cerro San Cristobal.

Philippi s,n. (leetot\ |»e. tlesignatetl here. S(JO

o< 112!).

Pij>toeh(ielium mncrocdrpuni Phil.. Aiiales Urii\. Chile 9;i:

735. 1896. TYIM-:: Chile. Nuble. V. Ihiimes s.n. (ho-

lolype. SCO45()P>2!).

i)islrd>nti()ii. This species presents, at the mo-

ment, a disjunct distribulioir iir s(»uthern North
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31. Pi|ftto('ha<*tiuin seleri (Pilger) Hftiranl. Hlu-
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f 1^
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HAA!, US 2767420 rii.t seen). Figure SK

Plants penMuiial. (hilms 20—90 crii tall, ler<'te.
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183 U nom illeg. supcrfl. T^ PU: Chile. With-

out locality. Ciiffiniings.fi.. THIX I 173.1 (lec-
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sieilo d<' los Ueont^s, lyoftnef 2719 (US); la\a fields ea. 2
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Naeional Uagnrras de Zempoala, Tniylor 61 (MUXll, US). America (Calilornia) and Sitrrth America (Bark-

ty[)e. K!).
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gerU.: 279. 1879. 1A PU: Chile. Cerro San Cristobal.
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735. 1896. TYIM-:: Chile. Nuble. V. Ihiimes s.n. (ho-
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ment, a disjunct distribulioir iir s(»uthern North
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worlli, 19J50, 1993), where it ji;ro\\s in central Cliile

frorn Valparafso to Valdivia.

Observation. This species fias a strikingly pros-

Sudaincr. R(»t. 6(5-6): 141. 1910, cDtnl*. supftd.

TYPE: Ar»i('!ilina. Huriioti Aires; willidiil loealit),

BalariMi s.n. (hulolype, B iiol seen; isolype, US not

seen).

trale hahil in sonic sp('clin<'ns eolleclcil in Califor- Piptorhaetium grisrharhi (Spcg.) Herter, Revisla Sudamer.

nia (Rarlvworth, pers. coniin.).

I'or a (lescri[)lion, illnslralions, and specimens

examined, see Ciahh'Ha and Arriaga (1998).

Note. Piptochdctium setosum (Trin.) Arecha\'.

B(tt. 6(5-6): 141. 1940. Oryzopsis grisrixiclu Speg.,

Anales Mus. Nae. Montevideo 4(2): 4. 1901. TYPF:
Argentina. Enlrc Kios: Concepcion del Unipiiay, f^-

rentz s.n., Flora Enlrerriana 1691 (hol(>l)pe, COKD!;
isolype, LPS!).

was l)ased on Urachne selusa Trin., a n(>men(4atnr- Piptochactium slipoidrs (Trin. X Hnpr.) Hack. xnr. pani-

ally snperflnous name \vh(m pnhlisluMl, as Trinius

cited Stipo panicoides Tarn, and Oryzopsis sctucea

A. F^i( h. as svnonvms, i>nlh earlier nnhlislied. Nev-

ertludi^ss, I] sctosum is the correct name in Pipto-

choi'tiufu for Vrachnv setoso wlieti Siipn potiicoides

Jlonun Parodi. Re\ista Mus. de La Plata, Sei'c. Rot.

6(25): 275. 1914. TYPE: Argentina. Buenos Aires:

Fdo. Balearce, Balearee, Martinez Croietlo 950 1/2

(hololype, BAA!).

Distribution. This variety j)resenls, at the mo-
and Or;ro/M/\- >r/r/rm are c()nsi(lered synonyms of j^^^^^j^ ^ disjunct dislrilmticm (Thomasson, 1980;

another speci<^s, Piptorhaetium panieoides (Lam.)

K. [)<*sv.

33. Fiptoehnetiiun stipoides (Trinius & Ru-

Barkworth, 1986, 1993) in the southwestern United

States and !VI<*xico (Reelle, 1977). and in Soudi

America, where it grows in southern Brazil in the

states of Kio Grande do Sul and Santa Catarina. It

precht) llackel, Arialtvs Mus. Nac. Montevideo jg ^Iso widespread in Uniguay, in Caneloncs, Co-

1(4): ;^28. 1806. Ionia. Flores, Florida, La\al1eja. Montevideo, Pay-

33a. I'iptochaolium slipoiaes (Trinius & Ru- ^^^ndu, Kio \egro, Salto, Soriano, and Tacuaremhd;
pre(4il) Tlackel var. slipoules. VrocJuie stipoi-

des Trin. l*( Hupr., Mem. Acad. Im[). Sci. St.

Pelerslxuuii;, ser. 6. Sci. Nat. 5: 25. 1842. Ory-

\\\ Chile, in VIII an<l IX Regions and in Rtgioti

Metropolitana; an(! in Argentina in lh<' provinces of

Buenos Aires, Calamarca. Chaco, Cordoha, C<»rri-

zopsis stipoides (Trin. .*<' Rupr.) Speg., Anales
^^^^^.^^ ^^^^^.^ j^^^^^ j^,j^,y^ Misiones, Rio Negro, and

Mus. Nac. Montevideo 4(2): 23. 1901. PIpto-
g.^,^^^ f^^ j^^-^^ ^.^^.j^.^y j^ |^,^,^^^,^^ ^,|, ^^^ elevations of

cliactium stipoides (IVin. ik Rupr.) Hack. var.

genuiniun Parodi, Revista Mus. de La Plata,

Secc. Bt»L 6(25): 266. 19 14, noni. inval.

20i)() m in arid regions.

Addilioiud specimens examined. ARGENTINA. Clia-

TY l*E: Rra/il. Brasilia meridiimalis, Sellow co: Margarita B(4en, 1 Nov. t*>08, Stm^kert 19208

(CORt)J. MEXKX). Taiiiuulipns: Sierra de San Carlos,

Cerro de los Vnnadillos, 10 Jidv 19:^), Hardrd 10223

(US).

SM» (holol\pe, LK not seen).

Piptinli(irtinn\ clnH'tophornrn (^riseh., Svmh. Ft. Ardent.:

298. 1879. Piphnhaetium nKiium E. Desv. var. ehae-

tiiphoniin ((^ri.seb.) Hack.. Anales Mus. Nac. Hist.

Nat. Buenos Aires 11: 101. IWl. TYPE: Argentina,

(^{'irdolia: Dpto. Punilla, Pan de \7.\\vd\\ I Heron ) tuns

s.n.. Ilcrh. (irischdrh 23.1 (Iiolol\pe. (iOFT nol seen;

isot\pe. CORO!).

Piptoehaelinm euspidainm Phil., Anales Uni\. Chile 93;

732. tB06. T^ PE: Chile. Salto de Conehalf, Plul(ppi

s.n. (holotvpe. SGOS740I!; isotspe. us 1819510 not

seen).

Piploehaetinm oiatnm E. l)es\. \m\ purpiudstens Hack.,

Anales Mus. Nac. Mist. Nat. Rnenos Aires 21: 86.

1911. Piploclntetinm stipoides (Trin. iK Rupr.) Hack.

var. purpunrsccns (Hack.) Parodi. Re\ i>la Mus. de La

Plata, Secc. Rot. 6(25): 272. 191 I. 1'YIM:: Argentina.

For a description, illustrali<»ns, and oIIum' speci-

mens e\amin(Ml, see Cialdella and Arriaga (1998).

331). Piploe1ia<'tiiiiii stipoides (Tiinius & Ru-

precht) Hacked var. <M*liinulatuni Parodi, Re-

vista Mus. La Plata. Secc. Rot. 6(25): 271.

1944. TYPF: Argentina. Ruenos Aires: iMo.

Puan, Villa Iris, Parodi 13759 (hololype,

BAA!).

The florets of diis variety present the lemma with

Chaco: ni>lo. 1 de Mayo, Margarita Rclen, Sluekert prickles j)artially covered by adjacent epidermal
lOtH^J (teclolype, here designatiMJ, CORD!).

Piptoihiictinm ovnlinn E. Desv. f. nirata Hack.. Anales

Mus. Nac. Hisi. Nat. Ru<mios Aires 21: 85. 1911.

T^ PE: Argentina. Chaco: Dpto. 1 de Mayo, Colonia

cells at the hase (Cialdella & Arriaga. 1998: (Igs.

3D, lOJ).

Distribution. This variety has Ix^en Huuid in

R(^nftez, Stueherl Ui'iOl (hohuype, Wnol seen; iso- central Arg<mtina in the provinces of Rnenos Aires,

type. CORD!).

Siip<t eerru(idt)sn Mez, Feddcs Rcpcrt. Spec. No\. Rej.;ni

\e*;. 1 7; 2(X). 102 1 . PiptochiU'tiun] vemunlosuni

(Me/.) llenrard, Meded. Rijks-Hcrh. 51: 'MM). t027.

La Pampa. and San Luis, and in northern Uruguay

in tl1 le ( lepartmenl of Salto.

For a description, illustrations. anc 1 specimens

Pipto(}\(U'iium lernicidosnni (Mez) Herter, Revisla examin(*d, see Cialdella and Arriaga (1998).
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worlli, 19J50, 1993), where it ji;ro\\s in central Cliile
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Observation. This species fias a strikingly pros-

Sudaincr. R(»t. 6(5-6): 141. 1910, cDtnl*. supftd.

TYPE: Ar»i('!ilina. Huriioti Aires; willidiil loealit),

BalariMi s.n. (hulolype, B iiol seen; isolype, US not

seen).

trale hahil in sonic sp('clin<'ns eolleclcil in Califor- Piptorhaetium grisrharhi (Spcg.) Herter, Revisla Sudamer.

nia (Rarlvworth, pers. coniin.).
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examined, see Ciahh'Ha and Arriaga (1998).
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A. F^i( h. as svnonvms, i>nlh earlier nnhlislied. Nev-
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6(25): 275. 1914. TYPE: Argentina. Buenos Aires:
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3 1, Piptochaeliiiiii lovarii Sanchez Vepi, Ar- 36. PijHorliarliuiii viresceiis (Kiiiith) rarodi.

rialdoa 1(1): 25. 1991. TYVK: Peru. Cajaniar-

ca: Cajaniarea, enlre Cajaniarca y (AunlxMiia-

yo, Fundo L niversidad, 3450 m, 22 May 1971.

/. Sanchez Vega & N. VUheud 67H (hololype,

CPUN!; isotypes, \1()!, US 3232 168 not seen).

Dislrihution. Soulheni Kenador in tlie liiTiiled

Revista Mus. T.a Plata, Seee. Hoi. 6(25): 230.

1944. Stipa virescens Kuntli, N<)\. (ien. Sp. I:

126. 1816. TYPE: Mexieo. (/uanajualo. Santa

Rosa, Cuesta de Belgrado y La Hiiffa. Hum-

holdt & Bonphind sjk (liololNpe, 1* not seen;

isotype. US 00141712 not seen). Fi<i;ure 5C.

region between j)rovinees of Loja and Azuay, and ^^tijxf arscnii Hack., liepert. Spec. Nov. Wv^^m \r<5. 8: 5t5.

nortlivvesttMii Peru in tlie departments of Piura. Ca-

jatnarea, and Aneasli, at elevations between 2700

and *?450 ni.

Adillliofuil specimens twdmliied. IXLADOII. Aziiay-

Loja: Niido de cun.lillrra orridciilal \ conlillt-ra miciUal.

vnUv Ona y Raiulio 0\('J(M(), 1-2 Aug. 1959, Barcldy & glabrous, oeeasi(Uially hispidous belou the nodes;

1910. PiplodKu'l'mm virescens (Kniitli) Parodi var.

arsenii (Hack.) Rcede. Plivlolo^ia 54: 4. 198.'].

TYPE: Mexico. Michoacan: Moielia. 2200 in. Fr. \r-

sene 3211 (holotype, ^^' iiol s<.'cn; isol\pes. US not

seen, MOHl.'SHOO not seen).

Plants perennial. Culms 0.70-1.30 ni lall. terete.

Judjilfioy H155 (MO).

For a d<*seri[)tion. illustrations, and other speci-

mens examined, see Cialdella and Arriaga (1998).

nodes 3 or 4, brownisli, compressed, glabntus; in-

ternodes 12-45 cm long. I^'af slieaths embracing

the culms, shorter than the internodes. 9.5—15 cm

long, glabrous. Ligulcs 1—2,5 mmhmg. blunt, mar-

gins entire, ghibn»us. sometim<'s hispidous at tht;

33. Piptoeluielium urufiuense Grisebaeh. abaxial side. Leaf blades linear, coinolule, 10-:55

Syinl). El. ArgtMit.: 297. 1879. Oryzopsis urn- ^m long, 0.5-1 mmu ide Jongiludiuallv slriale.gla-

guayensis (Griseb.) Speg., Anales Mus. Nae.
i^,^,^,^^ scabrous at the margins. Peduncles terete.

VIontevideo 4(2): 29. 1901. Piplochaellufn uru-
t 10-44 I'm long- longitudinally ribbed, glabrous. \n-

gueuse Griseb. var. genuinum Parodi. He\ista florescences 10-30 cm long, many-flowered (25 to

Mus. La Plata. Secc. Rot. 6(25): 290. V)V\. 80 spikelels), with branches loosely disposed; ped-

nom. inval. T^ PE: ArgiMitlna. Entix* Rfos:

Dplo. Uruguay, ConcepcMon del Uruguay, 1
.'5

No\. 1875. P. (t. lA)ren!z 471 (holol\pe, prob-

icels slightlv anghnl. 2—18 nun long, hispid. Spike-

lets fusiforui, (y—H mm l<mg, 1 .2-1 . I nun diam.

Glumes subecjual, longer than tlx* floret. 6—8.5 nun
ably in G0E1^ not seen: isotypes. HA!. j^^^^g^ shortly aeumiuate. 5-nervtMl. hyaline toward

the margins. Floret terete-fusiform, 5..5-8>(-0) nunCORD!)

Piftl(}( haeliuni uruguense Grisch. \"ar. microcarpuin Parodi.

Revista Mus. de Ua Plata, Secc. Hot. 6(25): 290.

1914. TYPE: Argentina, (^onicntes: Dpto. San \lar-

Ifn. Ya|)eyii. Parodi l26-i7 (liolotypc. BAAI).

long. 1 mmdiam. Lemma slightly contracted behtw

the crown, 5. ,5—8 riim long, tluuly striate, with

hooks and maci'ohairs uniforml) tlisposed: crown

contracted at the base of the awn. straight, not re\-

olule, 0.5-0.7 mmdiam., with i)rickles and rows of

Dislrihulion and ecology. For the time being.
^,^,.y,,],,,i,^ 0.5-0.6 nun lon^, occasionally 1 n uti

this sptu'ies {)resenls a disjuuc*t distribution in Mex-

ico (Thomasson, 198)0; Hark worth, 1986) and in

South America, in Paraguay, departments ol Misio-

nes and Guaira. in western Uruguay, departments

of Cerio Larg(>. Floies, 1* lorida, Paysandii. ajul Ro-

cha. and in north<'rn and tiortheastern Argentina,

long; callus 0.9-1 nun long, acute, occasionally

subacute, densely hairy, the upper macrohaiis

slightly longer lluui the callus; awn bigeniculate.

13-20 imn long, persistent, hispid, scabrous toward

the a[)ex. Palea ca. 5 nun long. Eodicules 2. 1.4—

1.6 nun lo!ig. acutt\ Carvopsls terete. 5—3.2 mm
I.n.vinc.-s of Chac... Conicntes. Entre Win^, Misio-

],^,^„^ ^ ^ ,,^,^^ ,]j.^,^,
.

^^-^^[^^^ jj,^^,,,,.. g,,,,,,^,^ ,^^ ,,,^

ties, Salta, and Santa Fe. PijUochaeFium uruguensc

also grows in southern l?ra/il. state of Rio Grande

do Sul, and it has been cited lor Santa Gatarina

(Sunth el ab. 1982). This species grows in wet prai- 1966, as Slipa virescens).

length of the earyopsis.

Chromosotne nunibers. "In ca. 60 (Gould,

nes. Distribution. Guatemala and cential ami st)uth-

'n Mexieo. This species was cited also for \ene-

A (Idit ion (I I speein) en e.\n rn ined. H I \ \ / i I ., F{ i <>

Griiinlf d<» Siil: Fazenda Fxpcriincntal i\e (aiacao Rage,

1 Dec. 1915. Suallcn 7.56/ (MO).

zuela, Harinas, in TROPICOSbased on J. Brunken

S: C. Peri/u) 3SS (MO), which w(^ did not see.

Selected specimens exuniined. (ill a\TK\1 Ah A. Ilue-

For a descri[)tion, illustrations, and other speci- luielriiango: Cnrnhrc Papal, hclwccn snnntnl and La Li-

mens examined, see Gialdella and Arriaga (1998). hertad. Steyermork 50935 (US). Qiiezaltenaiigo: La Es-
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pcran/a, Dc Konbuk 73 A mul B (US). San Marro?*:

Manancos 6 mi. S and WoCtouii unajuniuUo, NWslopes

of Volcan Tajuniiilco, Sli'xrruuuk 'if)7()(} (US). MKXKIO.
(^Iiiapas: S\X of Mrxicaii liwv. I*)0 lU'ar Kaiicho Niuno.

aI)oiil mi. SE of San ( jislohal las Casas. Hrt'cdlorc

11171 (US). Distrilo Frilrral: Vall(* de Mexico. C. ih'

ExcLrnKi) Si'kciks tkom PiiTocinirriiM

PipiiH-hactiun] nicxicdnmu (llilclic.) Rcrllc. Pliyhtlo^ia S4:

4. 1983 = !\'(isst'II(i iiH'xivdiia (llilclif.) PoliI, Faxon

39: 611. 1990. |l{asion>m: Stiim tncxLcufia IliU-lir.,

Contr. U.S. Natl. Il<'rl>. 21: 247. 1925.1

Ajusc'o, Matuda 25733 (MI'.XU); S. Je Ajusco, Prl/i^le
I\o\i|\ \ \i nv

6588 (Mi;\U, MO, US); Ccno Magdalrna, Smatifa dc

Ajnsco, I.yonnrf IH77 (MO); 1 km W of San And
Pcdrcgal dc San An^cl, Soh/is / 77 (US). Hidalgo: T<'[)(»a-

judco, ('ciro dc \ilini!ijj;o, \'rntiini \. 376 (MO); Tnlancin-

PixliffK^f^on (irrfuurii.s Raf. ex B. D. Jacks.. Index Kcw. 2:

5U(). lo9l. noni. inval.. as s\n. o( Sltjm (ucmuvn T,.

= Piptocliiii'tiun) aicfuueum (L.) Parodi.

^. open pine vv(u>ds lu-ar reservoir at Tcjocotal l)eh\<'eii Podopogon harhalus Kaf. c\ B. L). Jacks., Index Kcw. 2:

Acaxochitlan and l*n<'l)la. lAx^rc Jr. 2843 (US); Real dr

MonliN MiUudu 18907 (US). Jalisco: 11-18 km SW of

r>8(). 1891, nom. inval., as syn. of Sfijxi arrnacca U.

Piphxlidctiunt {ivrnacrun} (U.) Pai'odi.

1V(inila on Volcilti (1(' 'IVcinila, /?r(r(//orc59l^// (M());Za- -^''^^ '^(//i'-^'^' ^"'H'l- *'^ Sicud.. Nomencl. Rol. (cd. 2) 2:

polliin, llitrhrock 7/69 (US); Si<*rra del Tigr(\ .3 mi. S of

Ma/attiitla, MrWnigh I22<)8 (US); volcano of Colima,

Jti/irs 170 (US). IMt'^xiro: \allc d<» Mexico. C. Hcnaclio,

cerca dc Aminanu'ca. Mudidit 25721 (MEXU, MO): l\-

lapalnca. 8 km S de Kio Un'o, Kinh 762 (MO): Popo Park,

Hitclinnli 5965 (US); (lerro dc Pinal. Ol/.oloapan, Matuda
vt al. 31875 (US). Miclioacan: in open pine forest and

in open areas in and aronnd (lie NK sidi^ of tlu^ Vole;iri de

Pariciiliii. Stthns 819 (MK\U); <'a. 18 tni. S ttf Pat/cnaron,

kiti^ & Sodctstroiii 5151 (MI'^XU); Pas (^anas. Rzednnski

it" M(\(tii^h 623 (MO); \..i> Uana.^. cstrihacluncs Infciiori'S

noiXH eidcntalcs del (u'rro Patainl)an, laniiancicuaro. Rzc-

douski & McViiugh 623 (US). >lorelos: Sierra d<' Ajnsco,

Pringlr 6236 (MKXU, MO, US); Uagnnas Z(Mnpoala, f.yon-

iH'f 2198 (US). Oaxara: 23 km dc TIaxiaco, inmho a

('lialcoton^o, Bccflc M-17 13 (MO); (),7> km K dc Pas Hncr-

tas, Nundiclii. Tlaxiaci*, Manzancn) 1/. 450 (MO); I km

643. 181 1, nom. Iiual., as s}n. ol S(ip<i aieiiacca P.,

non Siipa dijfusa Walter (1788) = Piptocliavtium

(irennrruni (P.) Par<Mli.

Avena sdpoidcs Willd. ex Stend., Nomencl. Rot. (cd. 2): 2:

146. 181 1, nom. irual.. as svn. i\f Milinni nuwlidniuti

Spren^. = Piplocliaclium Jimhriatum (Kuntli)

llitchc.

Urarhne p<niiri)idrs Trin.. in Martins, PI. Bras. Kmmi. pl.

2(1): 376. 1829. Mem. Acad. Imp. Sci. Si. Pelers-

bourg scr. 6, Sci. Nat. 3: 121. Ii531), pro syn. nom.

nnd. = Piptachactium nionlcridcnsc (Sprcng.) Paro-

di.

Piptatlwrum rlcgdns P. Rcanv., Essai A^rost.: 173. 1812,

nom. nutl. = l^ipiixhactltini paiiiandrs (Parii.) E.

Desv.

Piptalhcnim pdiiicoidcs (Jilherl, Enum. PI. Montev.: 117.

18(3, nom. mid. = Pij>fn(harfiufii ]Ktniroid<'s [\ /dtw.)

E. Desv.
al S de San Andres carr.Oaxaea-l\ierto Angel, Mia- n^^Uithenun slipoidcs Cill.crl. Emnn. Plant. Montev.: 117.
hnallan, Torres & Cedilla 875 (MO). Piiehia: 8 o 9 km al

N de TIaxco, al S (!<- Ccrro Pa Paila, Chinuil vt al. 9 (MO);

S mi. NE of Zacat(^pcc, on liwy. 10 from Jalapa, .Sor/cr-v/rofn

493 (I S); in pine forest, near crest of road pass, \U mi.

NW of Pncltla on old liwv. to Mexic(» City, Goidd 10183

1873, nom. mid. = Piplochaelluni sdpoides (Trin. X
Rupr.) \ar. stipoidrs.

(US) Sail r.uis V
A

11 lAus I'ohisi: on die NE slo[)es of liilU s near

gnaje iie uareia ni die Siena dc Cuadalca/ar. Sidins

7.Wf/(US). Tiaxcala: lluamantia. 5i){) m al SWde Al-

tamirano (»nadaUipe, Ciivrrvm ct al. 632 (MO); 3 mi. NK
of TIaxco, Sohns 601, Sahns 603 (US). Veracruz: A)a-

Imalnlco, AV^ 22928 (MO). Zacatecas: collected near

Platcado. Rose 2750 (US).
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2H. Piptocluictium priiifilri (I]cal) ParodI

29. I'iptixhticliiim riiprirlili<iniini K. Dfsvaux

30. I'iptDihai'tiiun sagastcguii Sdtuhpz Voga

31. Piploclidcliinn sflcri (Pilgrr) llcrirard

32. Piptochdi'l'niin svtosuni (Tiinins) \i<'<lia\al<'la
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33. I'ipldilKicliu/n slipoidcs (Tvin'm^ & \\u\nv.i\\l) UdvkA KnvuvVvr 564 (4); Kniosknn s.n, (4); Koch 762 (36),

3.3a. I'iptocharlium stipoidrs (Tririiiis tS Hupreclit) lla(k(4
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36. Piptorharthim lirrsrcns (Kimtli) Parodi

75709 (.36). 771 10 (1.5); Krai 2()f)5 (4), 25.586 (1.5). 34987
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( 1). 55030 (4); Kraudi 6195 (15).

Larrick 249 (t); Latham 2755 (1), 1087 (4). 22.391 (1);
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(31), 4.387 (.3()); Beetle M-ll I (.3()J. \l-4743 (36), M-7086

(36). M-7,3,38 (15), M-7742 (1.5), M-78.56 (28). M-7861
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Calzada 4615 (15); Carter 2396 (1,5); Caatiilo 1980

(31); Cha|)nian 1037 (4); Chase 7220 (1). 7312 (4). 7401

(1); Chazaro 3792 (31); Chiang <>077 (15); Chinial 9 (36),

1951 (31); Churchill 123 (1), s.n. (1); Cole s.n. (4); Collins

s.n. (4); Combo 876 (1); Commons 2()9 (1); Correl! 3.53

(1). 1.36W (1,5). 16170 (1); Croncjiiisi 131 I ( 1). 11.32 (4).

.5014 (4). ,5075 (4); Cinti.s.s .5834 (5).

Darnm 1287 (1.5); Davidse 9287 (15). 9185 (1,5). 98,32

(36), 1(H)31 (1.5), 1 1 137 A (.3.3a). 29775 (1,5); I)e Chalmot

s.n. (1); I)e Konin.k 73 (36), 1 I 1 (31); Dean, 20709 (4), (|3):'i>;;h,;;;.„ 5n«^35)/];}3;53 ^.ij^ivH,];., ;}3{]9^l5);
3(.302 (4), 10701 (I), (>41I3 (4); Demaree 14.586 (4). p^.,,,^,.,, 17704 (] 5). 8929 (28). 18940 (1.5): P.-lerson 4010
.\^'"'^

iJM':!'*P.
"*^ ^"^"" ^^^'' ^^' ^'""'^"' ''^'^'^ ^^^^ (ir>); Piedn.ont 4,31 1 (1): Plank ,53 (4); Pringle 18 (28).

,502 (1,5). 639 (1.5). 30.35 (1.5), 4759 (.36). .5200 (31), 62.36

(36), 6.588 (36), 7606 (8). 8595 (1,5). 9571 (.36), 13219

(31), s.n. (1.5); Purpns .3.589 (15).

Quari'n 3163 (33a).

Kedlleld 4317 (I); Heeder 2.33 (1), 2221 (31). 3295
ris 27.36 (1,5). 2812 (1,5); Fisher 108 (31). s.n. (31). s.n. (|3). Me„v„ize 3025 (20). 4143 (2.3); Bevcrehon 4128 (4).

(1); Fogg Jr. 222 1 ( 1); Fredholm .5092 (.5). 5725 (.5); Free- s.n. (1); Rivero 1381 (2.3); Robinson I (1); Rodriguez 1281

Gregor 57 (15). 406 (15); McVaugh 12268 (.36); Mearns

2573 (28); Meislahn 191 (.5); Mt'jfa S. 218 (31); Mendoza
2()10 (1.5); M(>tealfe 7 l() (1.5); Metzler 2 (.36); M«v 3161

(15). 3166 (1.5); Mick 87 (R). 180 (31). 287 (1.5). 305 (36);

Miller Jr. s.n. (4): M.ilir s.n. (1); Moore 3172 (15). .3605

(15). 1164 (15); Moore Jr. 1233 (31). 2813 (36), 5583 (36);

Moorgen s.n. (29); Morong s.n. (1); Mueller 2312 (1.5),

21 12 (1.5), 791.8 a (1.5); Mtijica Salles 2 (20), 22 (28), 42

(26). 46 (26). 47 (26). 63 (33 a). 72 (26). 74 A (26). 81

(20). 83 (29), 130 (3,5), 1 11 (22). 1 12 (22). 144 (35). 151

(20). 155 (22), 166 (26).

Neallcy s.n. (4); Neally 129 (1.5); Nee 22928 (.36),

21775 (31): iNelson 1373 (36). 1373a (31): Noyes s.n. (1).

0\N<'ill 491 (4); Ortiz 1 1.32 (.36). 1 191 (.36)'

Palmer 339 (15), 5151 (1), ,5248 (1). 24,511 (4), 31887

Duran E. 498(31).

Karh' 165 (15); Karly s.n. (1); Fggerl .36 (1), s.n. (1);

Egl.M 11-136 (1); Fllis 1113 (31); Fscubedo 1478 (31).

Faircloth .5079 (1), 5798 (1), 7070 (1); Felger 92-794

(1.5): Fernahl 7760 (1); Fertulndez 731 (28), 735 (20); Fer-

muii 51117 (4), (31); R„ivainen 181 (1 1); Holfe 43 (4): Rose 27.50 (.36),

Carber s.n. (4); Gentry 8492 (15): Ghason 8.537 (1); .567] (36). 8680 (8). 8700 (.36). 8744 (15); Rugel 1849
Godfrey .3686 (1), 8085 (1), 67<95 (I); Gonhl 21.56 (28), (4). s.n. (4); Ri'igolo 161 1 (2,3); Ruiz .326 (15): Ruth 93
,S7()i{ (28). 4419 (1:5). 921 1 (8). 9602 (15). 9661 (1.5). (4), ^.n. (4); Rzedouski 623 (36). 11910 (31), 16901 (15),

10183 (.36). 15109 (4); Griffiths 91 (15). 107 (28). 1836 17517 (1.5), 17701 (1.5), 35.555 (31), 3.586.3 (8), .50768

(28). 1976 (28). 7032 (15); Griseom 16109 (4): Guerrero (8)

6,32 (,36); Gutlc 185 (36). Sanchez Vega 24.58 (.34), 2769 (34), 29.35 (30), 4984
Hall 761. (4); llarkins 809 (1); Harvey 1038 (3), 1158 (30); Sanchez-Ken III (1,5); Sandoval 68 (31); Schaack

(1.5), 1761 (1), 18.54 (4); Ibivard 26 (1.5), s.n. (1.5); Hen- 2}!81 (1); Schinini 19229 (35); Schultz 41 (4). 14705 (23);

derson <)l-03 (4), 91-29 (1): llemickson 15143 a (1.5), Scribiier 138 (I), 266 (1); Scully 652 (4); Serrato Sdnchez
1.5226 (1.5); Hermann 3201 (1), 4198 (4); Hernandez Xo-

loeotzi X-2113 (1,5), X-2828 (,36), X-28,36 (,36); Hill

s.n. (1,5); Seymour 109 (4), 1060 (4); Sharp 41144 (31),

s.n. (4); Shiiniers 7029 (1); Shreve 7707 (1.5); Silveus 727
116.32 (15); ilin.kh'v 245 (28). 493 (28); llinton 1.336 (1.5), 785 (1.5), ,3170 (28); Simpson s.n. (4); Smith 926

(36), 1893 (36), 2,315 (,36), 2316 (36); Hitchcock ,520 (4), (.36), .3.327 (18), 8302 (14), 10109 B (18), 10331 (26),

812 (,5), 813 (28), 837 (1.5), 967 (.5), 1271 (1), 1318 (1). 101.88 (18), 10960 (31), 1096-* (18), 11038 (18), 11794
1.311 (4). 1.316 (4). 1903 (28). 3715 (15). .3776 (1,5). .5947 A (18); Snow 6721 (31); .S„derstrom 111 (28), 49.3 (36),

(.36). 5965 (.36), 5973 (.36). 6019 (.36). 6266 (.36). 67.33 752 (1.5); Sohns 177 (.36). 289 (15). .300 (15). 124 (1.5).

(8). 7151 (,36), 7169 (,36), 7677 (28). 76,",1 (28). 7741 (15). ,505 (15). 507 (1.5). ,5,33 (15). ,534 (1.5). .5.38 (.36). .5.53 (8).
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581 (15). 601 06). 603 (36). 604 (31), 7H2 (15). 7^)0 (36),

799 (36). 804 (36). 819 (36), 977 (36), 982 (36). 1012

(31), 1016 (31), 1022 (15), 1061 (15), 1117 (15), 1500

(36), 1535 (8); Solomon 1535 (I), 1710 (1). 11312 (23);

S|K'iTv 370 (15); Si. Pienv 888 (36); Slandley 40512 (15),

40699 (15). s.n. (15); Stanfonl 2182 (1). 2601 (15); Ste-

vemiark 3172 (15), 36700 (36). 48274 (31). 48152 (31).

50955 (36); Slroii- 1312 (4); Svcn^on 10246 (4); Suallen

951 (4). 1 109 (15), 7561 (35).

as: Bee Co., Hcrh. Liiiv. Texas 2154 (SI); Karnes (Jo.,

roadside shoulder iniinedialel} S of Karnes (lilv. Isclv

10634 (U1^C).

Nassella iiieyeiiiaiia (Triiiius & l{u|>re(lil) Pa rod i (
=

Vidchne meyeniaiui Triri. & Rupr.).

AKCiENTINA. Jiijiiy: CochiiKK-a, Ahra I'anipa. Vrntitri

93H3 (SI). Iliiiiialiiia4*a: Tres Cruces. Pdnuli 9h()9 (Sl|;

Sierra del A^nila. Venturi 8726 (SI).

Talhot 8 (4); Tavlor 276 (15). 6254 (15); Tenorio 1 197 NassHIa piihiflora (Trinius vS Hnpreclil) K. Desvanx
(

(15); Tliaip 1175 (28); Thierel 19197 (4). 22502 (4). rmrhne puhiflora Tr\u. & Rupr.).

28558 (I); Thorne 2592 (4), 3348 (4); Tool in 2222 (15); ARCENTliNA. Jiijiiy: Ilumahuaea, nunino a Palea de

Torres 875 (36), 122() (29); Tracy 130 (28), 4514 (1), 7031 Aparzo, Kicsling & lApez 3624 (SI). Tucuiiiaii: Tafi, km
(5). s.n. (1); TraNlor 61 (31); Tuekerman 818 (4).

Valencia 442 "(22). s.n. (23); Vails 1233 (20). 2215 (20).

2805 (20). 2821 (33 a). 2931 (20), 29.39 (33 a), 12188

(22), 12259 (35); Van Eseltlme 127 (4): Van Sehaaek 3575

(4); \iu\ Siekle s.n. (1); Vasey s.ti. (4); \'eIazeo Torres s.n.

(31): Ventura A. 376 (36), 2153 (15), 18506 (31); \.>ra

Santos 24 (15), 1921 (,15). 1922 (28). 1959 (28), 2155

(15); Villarreal 1975 (28).

noek T 598 (15); Waterfall 6322 (15), 12627 (15), 1 1854

(4), 16dl0 (.36); \\<-atherby 4122 (4). 5831 623 I (4);

VVeatli.^rvvavs 16 (4). 37 (4); W<'sl 26673 (1); Vilnlin^ 8.1 1

(15). 887 (15); Wileox s.n. (15); Wolff 1974 (4); Wooton

s.n. (15); W>nd 613 (15).

Yaeolueei^8d3 (1).

Zatiin s.n. (1). 18 (1); /avala Ch. 215 (31). 862 (15);

Zollner 8,672 (32).

Appi:m)I\ 2

Sp<"eimens of Uvsperostipd and .\<tssclla used for mor-

phological and eladislic analyses, as out^roups of Piplo-

cluicfiiiiti.

(= Slipti (oinata Trin. & Kupi".).

L.S. A. (]ol<>ra<!<K Kl Paso (^o.. Ehlrrs 7526 (I \i.). Ne-

vada: KIko Co.. K side o( Huhv Mtns.. 0.7 road mi. S ol

Sliautvtovvn. WiUianis el <il. H4^19-H (UFC). Tlali: (rar-

field Co.. located at the head of South Fork, Dugout ('reek

on the \orlh Mountain in the H<Mir\ Mountains. \e!son

s.n, {im: 101953).

HfsiuToslipa lUMHuexieaiia (1 luulx^) Hark worth (
=

Slipa penndtd 1.. \ar. neomrxicand Tliuihei).

U.S.A. Ariz4>iia: without loealilv. Willia/ns 3051 (HA A).

Texas: San Antoui(». SllreiLs 1215 (H A A).

He?*]M'roslipa sparlea (Trinhis) Harkworth {— Slipd spar-

tea Trin.).

U.S.A. Colorado: Bookvale, Clear Creek ('o., C7?//r-

ehill s./L (HA A 151.55). Illinois: Stark (^o.. \\ad\ Petra,

Chase HOH(BAA). Iniliana: Pulaski (jj.. sandv soil alon
^ -

Penns\l\aiiia lailroad and \\\\\. 29. 2.3 mi. S of \\ inamac.

Potziier 4213 (HA A).

Nassiella eliarriiaiia (Arechavaleta) Harkvvoith (= Sfipa

eharruana Arccluu.).

AKCPA'TIN \. Eiilre Rh»s: (/ualegua\(hu. Burkart

25865 (SI); Cualejruavehu. rula 12. km 180. Burkart &
Crespo 22895 (SI).

Nassella leiieotrieha (Trinius & Ku|»rtM*Iit } \\. \\. Pohl

if

(= Sh'pa leiieotrieha IVin. iK Hu[)r.).

MI^AICO. C4»a1iiiila: Arlia^a. Sierra de Arlea^jja. canon

de Jame, 5 mi. K de Jame. Huge 249 (I'TC). U.S.A. Cal-

ifornia: Sonoma Co.. near Sonoma. Heller 5350 (SI). Tex-

82, Quehrada del Haron, Diers 282 (SI).

Nassella pulelira (lliuhcock) Harkvsorlh (= Stipa piileh-

ra llilchc).

U.S.A. California: Marin Co.. 5 mi. W o( Mill \alle\.

Beetle 2722 (SI); Contra Cosia Co., Orinda. in sand\ soil

of open cut. Beetle 1718 (SI); Marin Co.. San Rafael Hills.

Iloieell 16251 (UTC).

^\arncr s.n. (4); Vi'arnoik 1208>2 (28), 1-6717 (15); War- N 11a |uii]^eiis E. Desvaux

CFIILE. IV Region: Coqulmlto. YUes 172 (SI).

lla t4'iiiiissiiiia (Trinius) Harkworth (= Slipa teniiis-Ni

siiua Trin.).

MIA ICO, Veraeruz; between T/iullan anil Perotf\

Beetle M-581 (UTC). AK(;K\ri\\. Conloha: Ka, San

Teodoro, Stiiekert 198 (SI), La Paiiipa: Tomn. Ka. Au(pido.

Riigolo 1060 (SI). Tiieiiinan: Tiff d(d ^all<. lhie<k 9 (SI).

Nassella Irii'liotoiiia (\ees) Hackel e\ Are* ha\ a]<'la (
=

StIpa triehatonia Nees).

AR(TI^^ riNA. Riieiios Aires: Holf\ar. Pir(»\auo, Bur-

kart 7076 (SI); Tandil, Troneoso 1290 (SI). Kiiire Kios:

F. Carito. orillas de \ fas ferreas. Burkart 18129 (SI).

Hesperoslipa 4*oiiiala (Tiiuius & Ruprecht) Hark\^o^lh Aimm:M)1\ 3

Uist of characters and character slates. \ deseriptinn ol

the eharaelers and character states and llieir ran*;e of \ar-

iati()ri are pri'sented as consitlered in the eladislic analysis.

1.

9

Lenmia margins: not involute 0: iu\ohit( 1.

•^.

4.

5.

Palea shape; flat on ahaxial surface = 0; hikeeled on

ihe ahaxial surfac(^ = 1.

Palea length: hall the lenglh o( the lemma lo equal

— 0; long;ei' than llu* lemma
= 1; .shorter than half the Ien;^lh of th(^ lemma = 2

(Fi^. 2A. H).

Palea venation: uer\eless =

iIh^ len^ith of the lemma

0; 2-ner\(Ml I.

6.

7.

Fong hmdameTital cells of the lenuna epidermis: al>-

.sent = 0: |ire>enl ~ 1.

Fundamental cell sitlewalls: irre<;ularl) sinuate = 0;

regularly denlale =

i]erm:\\ characti^s (.5. 6). were taken from Ihomasson

(1978a). Harkuorlh (1990). and T.rres (1997).

Callus length: .sliortcr than 0.8 mm= 0; e(|ual to or

longer than 0.8 nmi

1; I'cgularlv sinuat* 2. Kpi-

8.

= I. (Callus length is variahh'

witliin BIpfachaetium: it is usiiallv long in sjiecies

with tslindrical or ol)co?»ical lli»reLs hut shoit In uh-

ovoitl or lens-shaped florets. In \dssella the callus is

variable in length, while il is alvva}s long In Hespe-

rostipa.

Callus shape: atiite or suhacule —- (Fig. 5A-F);

hhnit or Iriiucale = 1 (Fig. 5F-II). The calUis. when

sliorl, is gtMierally Iriuicate or hhuit; il long, it is acute

or suhacule. Callus shape \aries also within \'assella

s.h. while in llesperosfipa it Is alwa\s acute. Charac-
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(1978a). Harkuorlh (1990). and T.rres (1997).
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longer than 0.8 nmi
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8.
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9.

lers 7 and V* wciv ltai!itluriall\ cdrisidt'ivd as diag- a|)[)eii(la^(:s in /! stipi/ulrs var. stijutidcs (Cialdrlla i.K'

n<)stii' ti> iiUMUif) /'//J/(n7/</<7/////( ^^t'tts. /Wo/w>^'^(>/; aiid Arria^a, 199u: fig. lOF-I) is liitililv varialilc. even
I'iptorhiuiium (ranuli, 1'>1I; Saiiclioz Ve^a, 1991; within a siuhIiiuh.

(aaldflla iS \rriaj;a, i*>*)H). Piptorhavtium sect. Po- 20. liase of prirklcs: surruLinded luil nol rovered h) atlja-

cenl epidermal cells = 0; partially covered hy a(!jaccnt

epidermal cells = 1 (Cialdclla 8: Aniaga. 1*>9H: fig.

3D). Parlially co\ered prickle hascs occm (Hilv in Pip-

loihin'tium slipoidcs \ar. t'chinulaluin Parudi.

Lemma width just hclow the crown: as wide as the

crown = 0; narrower than the cniwn = I. This char-

acter is related lo floret shape: lemmas of cvlindrical

florets are usualK as uide as {\iv tniwn oi sh"htl\ nar-

rowed, while in ohconlcal, ohoxoid, and Icns-sliaped

florets lemmas are conspicuously naiTowetl l)clow the

(lapogon ^^v\\rri\\\\ inchided species with a long and

aeiilp or subacute calhis, while Piphu luit'lium sect.

l^iptochacliiuti presented species with a short and

hhnit callus.

(lallns [>nboseence: glabrous oi- slightU hair\

denselv hanv =
0; 21

10.

11.

= 1. Most Piplochtu'liuni sp<»cies have

florelh with a denscK puhc.seeni calhis (Fig. 5A—C).

It is usually glabrous or only sligiitl) pubescent in

Piptachactiuni hrrriailyx (Fig. 511), P. raliesccrh^, P.

nirulhtfunt. P. In'rfinn. /' IcjopoduffL P. niontrridrnse,

I*, pdnicoidt's, and P. (anirii. In \ijs.srlla the ealhi> is

glabrous or |>id)esccnt. with trichonies dens<'l\ to

slightl) disposed, wliih' in llcspcroslipd \\\r callus is

always denseb pubescent.

Awn: persistent = 0; deei<hions =

lnfloresi;enee branches: deirscU (ittwcrtM

1.

1 0: not

1. This cliaraetcr \aiies among

12.

i;i.

deusel) llt>wercd ~

species ol Piptinlun'thuu and SasscUa, in which the

branches may be dens*d\ or loosel) flowi'red, while

in Ih'sprroslipa blanches are looseK (lowcicd.

Uf>p<M glume length: lorig<'r llian the floret = 0; (-(pial

lo tlu- floret = 1. Species of r*////oc//^/e///^///. Xdsst'lld,

and Ih'spf'rosliptt ha\c upper glumes long<M- than tlie

floret. ()nl\ in /! dlpifiuni and /* hrviicalyx Is the

U[>per glume as long as die floret.

Floret shape: l<'rete to fusiform = (Fig. 5A-(/); ob-

coniial = 1 (Cialdclla .\ Arriaga. 199». fig. HU. I)):

obo\oid to ghtbosc = 2 (Fig. Sll); lens-sha|ted — 3

(Cialdclla lK Arriaga. l90iJ: lig. IOC, I)). Floret slia[)e

varies anntng sp<M'ies (tf Piptorharlium, Itcing terete,

fusiforu), obconical. obo\(>id, or lens-shajKHl. ^assella

presents lerete, obovoid. or lens-sliaped florets, while

in Ili'sprntslipa florets are alwavs terete.

Lateral eompre^iou of the floret: absent or slightly

compressed = (Fig. 5A-II); conspieuousl} com-
pressed = 1 (Cialdclla \ Arriaga, 19<)H: figs, 9C,

IOC, D). This character is variable among species of

PipliHliiU'fiutu and \dssrU(t. whih' in Ucsprrostipd the

florets ar<' u<'\er later all) tt)m[>r<'ssi'il.

15. Feiiima pubesi-cnce: absent = (Figs. lA, 511); [)r'es-

11.

errt I (Figs, in, .-)(;).

I (Fig.

16. I^aplllae of die lemma: absent = 0; present = 1 (Cial-

dclla ik Arriaga. V)')[V. ligs. 21). IOC). I'apillae are

founti in a few species within Piphwliavliiuu and \Vi.v-

sdld, but are always absent in Hcsprroslipa.

17. Prickles of the lemma: absctit = 0: present =

IC. 0).

UJ. Prickles o\er almost all the h-miria surface: absent —

0; [>rescrit = I (Fig. 21)).

19. Prickh*s on th(* distal third of the lemma: absent =

0; pr(»seril = I (Figs. 2C, 3A, R). Hooks are ?^imilar

lo prickles, although dn*se apjiendages differ slighllv

(I'.llis, 1979). These characters were recogrri/ed as ho-

mologous by Metcahe (I0(>0). Inlenncdiatc forms can

also be found, making it a dilli( nil character' to elas-

sil\. In addition, th<* pres(mc(^ and distribution of

hooks and prickles are similar in all the species an-

aly/<Ml. These ef)i(h-riiial appendages are found in

som*' >[>ccies ol Piptoilidriiutn, \d,\M'lld. and all spe-

ei(*s of Ifrspenisfipd. DistribiUion of prickles (< haiae-

ter's IH, 10) varies amoirg sptH'ies. although it is al-

ways eonstanl within species. OtiK lli<^ distribution of

24

crown, being more conspicuous irr gibbons florets.

22. Cnnvn corUracted to the base of the awn: absent = 0;

[)iesent = 1 (Fig. S). Tlu' crowrr eoucepl was dis-

cussed b) difh^reiil authors (Spegaz/ini. 1901; Parodi,

1944; Barkworth, 1990; Muno/.-Schick, 1990; Jacobs

et al., 1995; Ciahlclla iK Aniaga. P>MJ{). As inler-

prt'ted here, it refei's to the distal portion of the lem-

ma, which is fused to the base of the awn (Haikwortlu

1990; Cialdclla & Aniaga, 199JJ). In Piptochdclium

the crown can be coritra<ted or rrol; when not con-

tiacled, it exceeds the diarnet<M- (»f the awti (("aaldella

& Arriaga. I99[]: figs. 9F, lOH). Wisst'lUi and //c.v-

pcrostipd present a contracted crown, Ijcing membra-
nous, loose, parted, and, in some sjiccies of \dSS('ll(f^

sheathing at the base of the awn (F^arkworth. 1900).

23, Crown sliap<': straight, not revoliite = ((Cialdclla &
Arriaga. 1998: fig. lOF); rc\olute toward the outside

= 1 ((lialdclla cK Arriaga, lOOJi: fig. OF). Some spe-

cies of Pipfochdctlum show a rrvohrle rrowri like a

ring. generalK co\ered b} prickles, hooks, and some-

limes maciohairs. In IWissvlla and Uvspi'tostipd the

erown is alwavs slraidit.

Maciohairs in the crown: absent = (Fig. 2A): pres-

ent = 1 (Fig. 2C). This chaiacler is o\\\\ \ariabh' in

P. slipoidcs \ar. slipiu'drs antl /' Jindividtum. These
a|>pendages are frequently associated with otiier types

i.)\ ejtidcrnial appendages such as prickles and hooks.

Paf)illae in the crown: absent = 0: present = 1 (Cial-

tlella & Arriaga, 1998: lig. 5C). These a|)pendages are

found in a few species of Piptoihavlium, while they

are abserri in NdssoUd and Hcsprroslipd.

Prickh^s in the crown: absent = (lig. 2 A); pr-esenl

== 1 (Fig. 2C, D). This t\pi' of <'pidermal appendage
is fre(iuent in sev<Mal species of Piptochdctiuni and
Ndssclld, and complelely absent in a few s[><'eics; in

Ilcsperosfipd it is alwavs pK'sent.

Awn shape: thread-like = (Fig. 511); eoue-sIiapiHl

= 1 (Cialdclla .K Arriaga. I99li: fig. 9F). In \dssrlld,

Uesperdsdpd. arrd almost all species u{ PipUnhdrtium,

the a\sn is thread-like, bigenicidale, sliortl\ hispid,

and twisted in its basal portion. Onl) in Piplmlidc-

tium rundldtiuu is the awn corre-shaped, right or

slightl) curved but in)t twisted, its base as wide as

the crown (0.9-1 mmwide).

28. Florvt l*Migth/width ratio: > WX) = 0; < 3.5 = 1.

29. Crown width: riarrow [0.-4-0.(>(-0.9j mmdiam.J = 0;

wiile (1-1.8 mmdiam.) = 1. In PipUnhdvliiini. the

crown is narrow when <'t)iilractcd to the base of the

awn, except in Piplodiiivtium ciunllaluni, whiih pre-

sents a wide and contracted erown ((aahlella c*C Arria-

ga. 1998: hg. 9F) due to the c(nucal shape of the awn.

In \assclld ami llcspcrostipd the crowrr is alwavs nar-

row in shape.
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9.

lers 7 and V* wciv ltai!itluriall\ cdrisidt'ivd as diag- a|)[)eii(la^(:s in /! stipi/ulrs var. stijutidcs (Cialdrlla i.K'

n<)stii' ti> iiUMUif) /'//J/(n7/</<7/////( ^^t'tts. /Wo/w>^'^(>/; aiid Arria^a, 199u: fig. lOF-I) is liitililv varialilc. even
I'iptorhiuiium (ranuli, 1'>1I; Saiiclioz Ve^a, 1991; within a siuhIiiuh.

(aaldflla iS \rriaj;a, i*>*)H). Piptorhavtium sect. Po- 20. liase of prirklcs: surruLinded luil nol rovered h) atlja-

cenl epidermal cells = 0; partially covered hy a(!jaccnt

epidermal cells = 1 (Cialdclla 8: Aniaga. 1*>9H: fig.

3D). Parlially co\ered prickle hascs occm (Hilv in Pip-

loihin'tium slipoidcs \ar. t'chinulaluin Parudi.

Lemma width just hclow the crown: as wide as the

crown = 0; narrower than the cniwn = I. This char-

acter is related lo floret shape: lemmas of cvlindrical

florets are usualK as uide as {\iv tniwn oi sh"htl\ nar-

rowed, while in ohconlcal, ohoxoid, and Icns-sliaped

florets lemmas are conspicuously naiTowetl l)clow the

(lapogon ^^v\\rri\\\\ inchided species with a long and

aeiilp or subacute calhis, while Piphu luit'lium sect.

l^iptochacliiuti presented species with a short and

hhnit callus.

(lallns [>nboseence: glabrous oi- slightU hair\

denselv hanv =
0; 21

10.

11.

= 1. Most Piplochtu'liuni sp<»cies have

florelh with a denscK puhc.seeni calhis (Fig. 5A—C).

It is usually glabrous or only sligiitl) pubescent in

Piptachactiuni hrrriailyx (Fig. 511), P. raliesccrh^, P.

nirulhtfunt. P. In'rfinn. /' IcjopoduffL P. niontrridrnse,

I*, pdnicoidt's, and P. (anirii. In \ijs.srlla the ealhi> is

glabrous or |>id)esccnt. with trichonies dens<'l\ to

slightl) disposed, wliih' in llcspcroslipd \\\r callus is

always denseb pubescent.

Awn: persistent = 0; deei<hions =

lnfloresi;enee branches: deirscU (ittwcrtM

1.

1 0: not

1. This cliaraetcr \aiies among

12.

i;i.

deusel) llt>wercd ~

species ol Piptinlun'thuu and SasscUa, in which the

branches may be dens*d\ or loosel) flowi'red, while

in Ih'sprroslipa blanches are looseK (lowcicd.

Uf>p<M glume length: lorig<'r llian the floret = 0; (-(pial

lo tlu- floret = 1. Species of r*////oc//^/e///^///. Xdsst'lld,

and Ih'spf'rosliptt ha\c upper glumes long<M- than tlie

floret. ()nl\ in /! dlpifiuni and /* hrviicalyx Is the

U[>per glume as long as die floret.

Floret shape: l<'rete to fusiform = (Fig. 5A-(/); ob-

coniial = 1 (Cialdclla .\ Arriaga. 199». fig. HU. I)):

obo\oid to ghtbosc = 2 (Fig. Sll); lens-sha|ted — 3

(Cialdclla lK Arriaga. l90iJ: lig. IOC, I)). Floret slia[)e

varies anntng sp<M'ies (tf Piptorharlium, Itcing terete,

fusiforu), obconical. obo\(>id, or lens-shajKHl. ^assella

presents lerete, obovoid. or lens-sliaped florets, while

in Ili'sprntslipa florets are alwavs terete.

Lateral eompre^iou of the floret: absent or slightly

compressed = (Fig. 5A-II); conspieuousl} com-
pressed = 1 (Cialdclla \ Arriaga, 19<)H: figs, 9C,

IOC, D). This character is variable among species of

PipliHliiU'fiutu and \dssrU(t. whih' in Ucsprrostipd the

florets ar<' u<'\er later all) tt)m[>r<'ssi'il.

15. Feiiima pubesi-cnce: absent = (Figs. lA, 511); [)r'es-

11.

errt I (Figs, in, .-)(;).

I (Fig.

16. I^aplllae of die lemma: absent = 0; present = 1 (Cial-

dclla ik Arriaga. V)')[V. ligs. 21). IOC). I'apillae are

founti in a few species within Piphwliavliiuu and \Vi.v-

sdld, but are always absent in Hcsprroslipa.

17. Prickles of the lemma: absctit = 0: present =

IC. 0).

UJ. Prickles o\er almost all the h-miria surface: absent —

0; [>rescrit = I (Fig. 21)).

19. Prickh*s on th(* distal third of the lemma: absent =

0; pr(»seril = I (Figs. 2C, 3A, R). Hooks are ?^imilar

lo prickles, although dn*se apjiendages differ slighllv

(I'.llis, 1979). These characters were recogrri/ed as ho-

mologous by Metcahe (I0(>0). Inlenncdiatc forms can

also be found, making it a dilli( nil character' to elas-

sil\. In addition, th<* pres(mc(^ and distribution of

hooks and prickles are similar in all the species an-

aly/<Ml. These ef)i(h-riiial appendages are found in

som*' >[>ccies ol Piptoilidriiutn, \d,\M'lld. and all spe-

ei(*s of Ifrspenisfipd. DistribiUion of prickles (< haiae-

ter's IH, 10) varies amoirg sptH'ies. although it is al-

ways eonstanl within species. OtiK lli<^ distribution of

24

crown, being more conspicuous irr gibbons florets.

22. Cnnvn corUracted to the base of the awn: absent = 0;

[)iesent = 1 (Fig. S). Tlu' crowrr eoucepl was dis-

cussed b) difh^reiil authors (Spegaz/ini. 1901; Parodi,

1944; Barkworth, 1990; Muno/.-Schick, 1990; Jacobs

et al., 1995; Ciahlclla iK Aniaga. P>MJ{). As inler-

prt'ted here, it refei's to the distal portion of the lem-

ma, which is fused to the base of the awn (Haikwortlu

1990; Cialdclla & Aniaga, 199JJ). In Piptochdclium

the crown can be coritra<ted or rrol; when not con-

tiacled, it exceeds the diarnet<M- (»f the awti (("aaldella

& Arriaga. I99[]: figs. 9F, lOH). Wisst'lUi and //c.v-

pcrostipd present a contracted crown, Ijcing membra-
nous, loose, parted, and, in some sjiccies of \dSS('ll(f^

sheathing at the base of the awn (F^arkworth. 1900).

23, Crown sliap<': straight, not revoliite = ((Cialdclla &
Arriaga. 1998: fig. lOF); rc\olute toward the outside

= 1 ((lialdclla cK Arriaga, lOOJi: fig. OF). Some spe-

cies of Pipfochdctlum show a rrvohrle rrowri like a

ring. generalK co\ered b} prickles, hooks, and some-

limes maciohairs. In IWissvlla and Uvspi'tostipd the

erown is alwavs slraidit.

Maciohairs in the crown: absent = (Fig. 2A): pres-

ent = 1 (Fig. 2C). This chaiacler is o\\\\ \ariabh' in

P. slipoidcs \ar. slipiu'drs antl /' Jindividtum. These
a|>pendages are frequently associated with otiier types

i.)\ ejtidcrnial appendages such as prickles and hooks.

Paf)illae in the crown: absent = 0: present = 1 (Cial-

tlella & Arriaga, 1998: lig. 5C). These a|)pendages are

found in a few species of Piptoihavlium, while they

are abserri in NdssoUd and Hcsprroslipd.

Prickh^s in the crown: absent = (lig. 2 A); pr-esenl

== 1 (Fig. 2C, D). This t\pi' of <'pidermal appendage
is fre(iuent in sev<Mal species of Piptochdctiuni and
Ndssclld, and complelely absent in a few s[><'eics; in

Ilcsperosfipd it is alwavs pK'sent.

Awn shape: thread-like = (Fig. 511); eoue-sIiapiHl

= 1 (Cialdclla .K Arriaga. I99li: fig. 9F). In \dssrlld,

Uesperdsdpd. arrd almost all species u{ PipUnhdrtium,

the a\sn is thread-like, bigenicidale, sliortl\ hispid,

and twisted in its basal portion. Onl) in Piplmlidc-

tium rundldtiuu is the awn corre-shaped, right or

slightl) curved but in)t twisted, its base as wide as

the crown (0.9-1 mmwide).

28. Florvt l*Migth/width ratio: > WX) = 0; < 3.5 = 1.

29. Crown width: riarrow [0.-4-0.(>(-0.9j mmdiam.J = 0;

wiile (1-1.8 mmdiam.) = 1. In PipUnhdvliiini. the

crown is narrow when <'t)iilractcd to the base of the

awn, except in Piplodiiivtium ciunllaluni, whiih pre-

sents a wide and contracted erown ((aahlella c*C Arria-

ga. 1998: hg. 9F) due to the c(nucal shape of the awn.

In \assclld ami llcspcrostipd the crowrr is alwavs nar-

row in shape.
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